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TYPICAL BEHAVIOR PATTERNS IN TWENTY-SIX 
ORDINAL POSITIONS' 51 

Chicago City Junior Colleges 

Maurice H. Krout 


A The Effect of the Family Milieu 

Since the basic behavior patterns are acquired in the family, it 
is within the icalm of expectancy that family members show similar 
behavior traits Fieeman ct al (1) have shown that children re- 
moved fiom paicntal homes acquire the patterns of intelligence 
pi evading m the fostei homes They have thus proved that even 
intelligence is a function of social interaction in the family milieu, 
and changes when this milieu changes Hoftcditz (2), and Newcomb 
and Svehla (3), dealing with similaiitics between patents and chil- 
dren, have obtained sizable correlation coefficients in pi oof of the 
assumption that the attitudes of children resemble those of parents. 
Thus, too, Finch (4) and Kulp and Davidson (5) have shown 
even moic convincing correspondence between the attitudes of sibs, 
Kulp and Davidson concluding fiom their data that “the home is, 
in general respects, more potent in influencing social attitudes than 
is the school.” 

If these coefficients of resemblance prove that institutional pat- 
terns tend toward unifoimity, they do not gainsay the long-known 
fact that two individuals do not react similarly to a given cnviion- 
ment First of all, theie arc differences, in age and sex which can- 
not but affect responses in the family milieu Newcomb and Svehla 
(6) show that greater similarities exist between the attitudes of 
mothers and sons, oi of fathers and daughters, than between those 
of mothers and daughters or those of fathers and sons They have 
also discovered consistent sex differences, due to intra-family rela- 
tionships, and divcigenccs m mean scores inci casing with increasing 
age-levels. 

Even if we could assume an hypothetical constancy in age and sex 

■"Received in the Editorial Ofliccs on July 25, 193 8 

Read in part before the Midwestern Psychological Association, at Madison, 
April 22, 1938. 
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factors in the behavior of diftcient inembeis, we should still have 
to allow for the fact that siblings, interacting on each otlici, create 
an evei -changing milieu in the family In any case, no one can 
aftoid to overlook the tact, not always open to superficial obseivation, 
that icactions to the family environment vaiy with the amount of 
haimony between the paicnts and the degice to which each paient 
succeeds in piojecting Ins 01 her tensions on the child icn chosen foi 
this pm pose No two children meet the unconscious needs of their 
paicnts in the same way or to the same extent The pioxmutv of 
the favontc child to the pioblcm-ridden paient cannot but affect the 
child’s bchavioi in a way in which other childien m the family aie 
not aftected The same m an otlici sense is tiue of the i ejected child 
It is sometimes assumed that stcp-childicn and illegitimate chil- 
dren arc i ejected, and illegitimate chilcticu aie unwanted Yet 
clinical psychologists know that child-neglect may he found in 
normally constituted families The same factois that contnbule to 
favoritism aie found to lie at the basis of rejection, varying ftom 
mere indifference to the infliction of traumata 

In discussing favoritism and rejection we cannot lose sight of 
the fact that changes in the family constellation tlnough the addition 
of new member*, may tend to lelicve, as well as aggravate, the ten- 
sions created by ccitain types of parent-child i espouses The sibling 
is not a silent witness of a drama in which the paicnts and anothci 
child participates. Siblings do affect each othei, and the way in 
which they do so indirectly reflects on the parent-child iclntionship 
as well 


B The Role of the Sibling 

Over twenty years ago Freud (7) remarked that the resolution of 
the “family romance” may be found in the tiansfci of parent-fixated 
affection to a sibling of the same sex as the paient’s. The write i 
has chosen to designate this phenomenon as the deflection of the 
paient thrill conflict. The ordinal succession does not make the 
deflection compulsory, but it does piovide an opportunity for it. The 
influence of the paicnts still continues, but it is no longer the same 
sort of influence Foi ovei indulged or lejectcd childien the deflec- 
tion of the conflict may be so much moic necessary, but perhaps so 
much more difficult also, foi the transfei of affections comes about 
normally rn families m which the parent-child conflict bad not been 
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intensified by complicating factois. The age at winch the paicnt.il 
fixation had taken place, the age-intcival between the sibs, the sc\ 
of the oldei 01 the youngci sib, the giadualncss oi suddenness of 
weaning of the oldei sib, the favontism 01 1 election of the older oi 
the youngei sib — all these may be complicating factois determining 
whcthci oi not, and how adequately, a deflection of the paient-child 
conflict can be In ought about 

If it is possible to obtain substitute love-c\pi cssion in the family 
milieu, it is also possible to obtain substitute expression for the hate- 
impulses winch glow out of the “family lomancc ” What the 
Ficudians have called the “Cain complex” is a bchavioi-pattci n 
which piovides an outlet foi aggiession-impulses originally diiectcd 
by the child to the paicnt of his oi her own sex This pattern, as 
iccently desenhed m an cxpeumcntal monogiaph by Levy (8), is not 
the less leal because of its subtlety Indeed, it is in such subtle 
mtcip lav of influences between parents and childien, on the one 
hand, and between the childien themselves, that we find some of 
the most intense emotional behavioi of which human beings aie 
capable It is this behavioi of familv-mcmbcis tli.it explains how the 
pcisonalitios of human individuals aie molded and lcmoUlcd, stimu- 
lated and stunted, sublimated and peivcited 

C, Previous Studies of Birtii Order 

Behavioi diffeicnccs based on oidinal position in the family seem 
to iiave intngued many investigators Mitchell (9), vho in 1866 
was among the fust to deal with the pioblem of hath oidci, estab- 
lished to his own satisfaction that idiots aie fiist-bom Gallon (10) 
in 1874, piovcd to lus satisfaction that geniuses aie fiist-boin Since 
then hundieds of lcscaich papeis have appealed in print, and mam 
otlieis never probably have l cached the punting stage. In view of 
the fact that Jones (II), seven ycais ago, and Mutphv, Muiph\, 
and Newcomb (12), last veai, published excellent summaiics of 
the liteiatuie on bnth-oidcr, we shall foiego the necessity ot pioving 
that vutually eveiv pioblem of socio-psychologic.il impoitancc lias 
been studied from that point of view Suffice it to say that within 
a pciiod of 70 ycan>, we have had publications on tlie i elation ot 
buthordei to (a) genius and feeble- minded ness ,{b) suggestibility and 
aggressiveness, (c) dominance-feeling and scnsimitt to pain, ( d ) 
sociability and ascendancy, (e) icligious attitudes and political atti- 
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tudes, (/) emotionality and stability, {g) neutotic make-up and 
psychotic tiend, (//) happiness and jealousy, (i) school failure and 
fame. 

As one wades through this literature, one finds an enormous macs 
of assertions and countci-asseitions Viituallv cvciy study estab- 
lishing some point with regard to birth ordei has been icplaccd by 
a later study proving the possibility of an opposite point in the 
same connection. Furtbeimoie, of late the literature has been 
flooded with studies attempting to show that biitli older, as a factoi 
in behavioi, is of no importance Thus Jones and Hsiao (13) 
Smith (14) Balcci, Decker, and Hill (15), Thurslone and Jenkins 
(Jo), and the Thuistones (17), have committed themselves largely 
to the negative point of view In addition to these, most recently 
Stagier and Katzoft (18), Witty (19), and Wile and Jones (20)’ 
have offered essentially negative data. Little wonder, then, that 
Murphy , Murphy, and Newcomb (21), after examining the out- 
put, reach the conclusion that the attempt to explain behavior in 
terms of non-psychological factois such as birth order rs thoroughly 
futile B is hardly conceivable, nevertheless, that all this efto. t 

tZ J VC a 01 Indeed> U 18 probab,e that > fnini tins 

Jvnf f‘ denCC r nd counter - evldencc » claim and denial, we may 
sa yage a few sterling contributions to technique, if not to theory 
winch may be of aid in the further prosecution of the subject. ’ 

D. Helpful Contributions of Previous Studies 
J? 0n h C , of tbc most caicfuI ^dies Of birth Older, Jones (22) has 

w fir 

PSESS 

to organize material obtained Th„ e To 7 T r been used 

tr f T c is * “ if "™ ( 

lMme >"» “ ' — .he, eschewed th. s pJZZ 
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error, and conected spunous IQ fluctuations based on chronological 
age Simtlailv, a cumulative letaidation in school achievement 
favoring latci-born children was found to have a significant effect 
on comparative studies of achievement as related to bnth oidei 
Most studies have assumed, 01 at least tiled to establish, some 
hei editary difference between sibs, explainable in teirns of birth 
order The veiy use of the teim biith ordei would suggest this 
implication In fact, on the basis of such an assumption, Peaison 
(25) advocated that families be limited to two oftspnng To those, 
of couise, who have found genetic factois largely of importance in 
the study of structuic, and have relied on envuonmental factois 
for the study of behavior fiends, this pioblem hardly suggests itself 
Yet one of Pcaison’s peisuasion would be intci ested in the announce- 
ment that Blatz (26) has found the Dionne quintuplets distinctly 
dilleicnt personalities What explanation foi such diversity of be- 
havioi tendencies could be devised fiom the genetic point of view ? 

In the vast majoiity of studies dealing with birth oidei tire sex 
of the child strangely enough is either left unnoticed, oi else is 
treated as a matter of casual concern. Whatever may be the cunent 
attitude in regaid to human differences, ceitain it is that socio- 
psvchological differences ought to be at least hypothetically assumed 
to be worth investigating Some inklings along this line aie to be 
gained from scattered references rn the literature Buscmann (27) 
found several consistent differences m sexually homogeneous sibslups. 
He found scholarship, for example, to decrease as the number of 
opposite-sexed siblings increased. Jones (28) questioned the im- 
portance of this finding, but neithei Buscmann nor Jones offcied 
any explanation for it Thui stone and Jenkins (29) have stated 
that “there is some evidence that an alternation in the sex of siblings 
is most favorable to then behavior adjustments.” Cullman (30), 
in spile of her otheiwise negative findings, has also repoitcd that 
she found “age and sex diffei cnees in mean scoies between the various 
sub-gioups,” on peisonality tests 

Othei factois found to have a definite i elation to the problem 
aie {a) size of family, which Stagner and Katzoff (31), for exam- 
ple, reported to influence personality test-scores, (b) progressive 
improvement or lowering of economic status with increasing births, 
found to be important by Thuistone and Jenkins (32), (c) length 
of buth-intervals, shown by the same authois (32) to deteimme 
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rfeg.ee of intelligent behavior, and (rf) a v.metr of physiology! 
and social variables, such as pa.ents’ ages, mentality late, inudence 
of cl M du.at.on of labor, premature 1,1, tb. wergludoss ,f" 0 
imth, and dmation of breast-feeding, all of them emph.,s, m i by 
Jones (33) and ingeniously contiollcd bv Smith (14) 

As seen in rctiospect, then, after many ycais’ eftmt the mnUn 
reveals seve.al enors of omission and commission In emphas.zm'!! 

vambIes - treating butli-oidei as a biologic fact sh, 
ents of behavior overlooked epigenetic factois which is the im,„, 

of overlap which could nn. K„» , “'5* 0UCainc “ an Amount 

allowances at all f 0 , the sex of thr ii ™ Subject a,ld »o 
following, C sibling pieceding and/or 

t E * Standards and Teciiniqu. s 
term this investigation the 

to emphasize psychological position ,n the f 0,iler ' 

certam types of social constellations Inst^T ^ floI » 

J 1 schedule callmg f 0 i veibal resoonse, h ? d ° f , tcsts ’ wc Jlave used 
experiences as f amiiy LcZT tt°C ** pdrlicu- 

lowcr middle— and woiki.w r l, By confi " m ff the data to the 
fluctuates little, if at all we took ^° UPS ' w, ! ose ccon °mtc status 
which might be said to cl, ter into Jiff. ° f cconoraic valuables 
position Birth-mteivals ^ e X ‘ m alt “ b " Kd t0 “A™, 
seemed to be interp.etable m the S ' “t™ wllc ‘™ *«» 

legicnl principle Family s i 2e , the 7e X ofT' T"" soc '°-l»ycho- 
of (lie siblings preceding and/ot fnll„„ f ‘ sub J ect . and tile sex 
of om class, fen™, Th|s .nXdes aTnfd.T''^'" ,1,c essence 
for each sex (20). On the basis „f r t° " al tin, teen 

ceding and/o, following these ml ' of thc flings p,e- 

W right oldc, 0 . youngci, " ,to («) two onlj's 

« eighftn'tetjedlmes aX:'™" 8 "' (m ' >,C 
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TABLE 1 

A Cl ASs>ii icationj ui Okiunal Positions 



Male types 

I 

Only child malt 

2 

Oldci of two males 

-3 

Oldu male followed by female 

4 

Youngei ot two males 

5 

Youngei male pieccdtd by female 

6 

Oldest male followed by male 

7 

Oldest male followed by female 

8 

Youngest male preceded by female 

9 

Youngest male preceded by male 

10 

Male between two males 

11 

Male between two females 

12 

Male between female and male 

13. 

Male between male and female 


l liii ale lyp<s 

14 

Only child female 

15 

Older of two females 

'16 

Olclci female followed by male 

17 

Youngei of two females 

18 

Youngei female piecedtd by male 

19 

Oldest female followed by female 

20 

Oldest female followed by male 

21 

Youngest female pieceded by female 

22 

Youngest female preceded by male 

23 

Female between two females 

2+ 

Female between two males 

25 

Female between male and female 

26 

Female between female and male 


A total of 1,093 cases was used, 648 males and 445 females, giv- 
ing a mean frequency of 50 foi the male and 34 foi the female 
gioup The age cuive was skewed to the lowei end of the distri- 
bution The modal age of the subjects was 19 The subjects be- 
longed to 432 families and none of them was eithei orphaned or 
half-oi phaned At least one of the subjects in each family was 
a college student coopeiating in the collection of the data The 
students weic allowed to take the foims home, and to fill them or 
have them filled by the membeis involved 

The schedule contained a icquest foi a list of all living and dead 
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family members of each subject This list gave the parents ages 
and dates of biith, and the siblings bv sex, age, and date of bnth 
The next section contained a check-list of oidinal positions, though 
the positions wcie also checked on the family list, The section fol- 
lowing contained 24 statements having leference to the relations 
within the home Samples are, "Mother especially influential in 
the home," " Often disciplined by fat lia/' "Especially attached to 
yonngei bi othei No 1, 2, J, 4, 5," and "Generally dominates yonngn 
sisto No 2, 3, 4, S" The fouith section contained eight state- 
ments rcfeiring to such attitudes as domination, attachment or sub- 
mission involving males and females outside the family. 

The schedule was explained and illustrated beforehand, and the 
cntciion was set down that, to be checked coircctly, each statement 
must be tianslatcd to icfcr to concicte observations or cxpeiicnccs, 
showing a trend in a certain direction The subjects wcie urged to 
fill the spaces provided only after deliberate consideiation. They 
weic asked to leave blank spaces where they could not be certain of 
the answcis Scvcial choices wcie allowed, provided that they 
wcie not mutually exclusive. 

The major task of tins study was to apply the classification of 
types devised by the author to the discoveiy of relationships between 
certain basic mtra-familial response-patterns and ceitain attitudinal 
patterns as between men and women in extra-familial contacts 
Specifically, we aimed to see whethet the presence or absence of 
the patterns of domination, attachment, or submission with lefcrencc 
to men and women outside the family milieu might show some intet- 
dcpcndcnce upon (a) paternal or maternal dominance within the 
home, ( b ) paternal or maternal favoiitism or discipline in the ticat- 
ment of the various oidinal types, and ( c ) especial attachment, 
domination, or submission in the relations of subjects and their sibs. 

It became obvious rathet early in the studv that the data obtained 
through our schedule, not being mcnsuied absolutely foi each posi- 
tion, in terms of a common unit, would have to be grouped into 
classes, and dealt with in teims of compaiative pei cent-frcquencies. 
The tables thus obtained were analyzed in two ways. A senes of 
graphs was drawn to show the distnbution of each variable (home 
influence, domination of sibs, etc.) in i elation to the 26 oidinal 
positions, and another series was prepaid to show the geneial trend 
for all valuables in relation to each ordinal position Following 



MAURICE H KROUT 


11 


Pcai son’s leasonmg on goodness of fit, we employed his clu-square 
technique to secure a coefficient of mean contingency by the 1 elation 
£■— \/ where C ~ coefficient of contingency, S = the sum of 

the squared independence values, and A — the numbei of items 
By tins technique we compaied the fiequency of association actually 
found with the fiequency that might be expected if the values 
were completely umclatcd, 1 e , independent The coefficients of con- 
tingency obtained foi .cvetal fouifold tables, as a gencial test, ran 
at or about 0 288 foi the women and 0 362 foi the men According 
to Guilfoul and othcis (36) coefficients of this type, langmg be- 
tween 0 25 and 0 49, may be consideied not merely adequate but 
good Ncveithcless, the interpretations given heie depend as much 
on case matcnal, obtained for each of our ordinal tvpcs, as on statis- 
tical tiends obtained through the schedule. 

F Family Group Dominance 

The fust object of this study was to determine whether families 
can be characterized in tetms of dominance-patterns traceable to one 
or more family members. On the basis of dominance-frequencies 
supplied bv subjects in tile vatious oidinnl positions, we found it 
possible to distinguish between patcinal and maternal family- 
dominance Guided bv an aibitrary 10 pci ccnt-diftcrcnce between 
recoided ficqucncies, we found five mauimclial and two patnarchal 
family types Reducing the difference to an arbitrary frve-per cent 
level, wc increased the frequency of paternal families to eleven, and 
the number of maternal families to seven Similaily, counting ordi- 
nal positions in which the dommation-fiequcncy was cither the same 
foi both paients oi else showed a difference of less than five per cent, 
we might speak of six equahtarian family types Of the oidinal 
positions in which the total filial donnnation-fiequencies come within 
five per cent of being equal to those of cither patent, we find 12 
which might be designated as s hared-contiol family types Finally, 
m ordinal positions in which the total combined frequencies of child 
domination exceed those of either of the paients, we have d.scoveied 
at least four that might be called paulouatic, oi clnld-contiollcd 

(Table 2) , 

The family-dominance concepts, as used in this study, appeal to 
have certain limitations Based on vcibal icports reflecting attitudes 
of individuals m various oidinal positions, they might indicate diftci- 
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THE RELATION OF FAMILIAL TO EXTRA FAMILIAL 
ATTITUDES IN TWENTY SIX ORDINAL POSITIONS 
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TABLE 2 

*Thc percentages were estimated on the basis of the total N mthcr than 
the total combined response-frequencies Because of overlap in the re- 
sponses, the percentages in compaiable columns, even if exceeding 100 
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cnees in sibling attitude, lathei tlian differences, objectively, m 
family-control patterns In ordei to check the validity of these 
concepts wc cor i elated the dominance-frequencies lcpoited by each 
oidmal type (except the onlys) with the frequencies reported by 
siblings in identical family groups Thus, foi example, wc coi related 
the fathci -dominance data foi the oldei of two males with the same 
data foi the younget of two males, and so on The con elation for 
fathei -dominance has yielded a Pearson t of 0 55=t 09, while the 
con elation foi mothci -dominance gave us an / of 0 46± 10 

These coefficients indicate a fan amount of validity in the majoi 
concepts of the foiegoing analysis They show that tire concepts 
do not stnctly vary with each ordinal position, but indeed possess 
a degree of objectivity justifying then use in studies of family 
relationships They fuithei indicate that there is a sizable degree 
of objectivity in the subjects’ repot ts gener/ilfy, of which these are 
merely a sample While, then, passing to an analysis of the lcciprocal 
attitudes of parents and children in terms of more specific concepts, 
we cannot deny that the more general family-dominance concepts, 
applicable to the vanous oidinal positions, suggest ccitnin inteiesting 
questions. For one thing, they suggest that the family relationships, 
taken in toto, tend to grow and change as the family constellation 
glows and changes. If oui analysis is conect, the pi evading foi ms 
of family control aie a function of the quantitative and qualitative 
(sex, succession, etc ) characteristics of the siblings in the family 
If this means that attitudes or peisonahties of paicnts change with 
the change of the family Gestalt, can it be that ordinal types differ 
from each othei because parents react differently to each of them? 

G Favoritism and Discipline 

Let us consider the alignment with rcgaid to favoritism and dis- 
cipline which are closely allied with the matter of family contiol. 
The correlation of favorite-sibling frequencies in identical families 

per cent, still Rive a ti tier picture of prevailing relationships than could he 
obtained fioin balanced percentage figmes 

**To obtain pcicentages i elating to intrii-familial relationships we have 
dealt with families, in which either older or younger siblings of cither sex 
actually could be found Obviously it would have been inaccurate to set 
down percentages of biother-to-Inothci relationships foi combined families 
in some of which there were luotheis and in others of which theie weie 
none The same is tiue of sistcis 
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lias given us an r of 0.43± 10 for the father, and 0.51 it 10 for 
the mother, while the corielation of die disciplined-sibh'ng fie- 
quencies in identical families lias given us relatively highei coefficients, 
viz-, 0.51 ± 10 for the father, and 0 65±.07 for the niothci It 
would seem from these figuies that there is moie likelihood of 
similai attitudes on discipline than there is on favoi ltism. Since, 
in gcncial, wc obtained higher frequencies for favoritism than for 
discipline, the difference between these coefficients inav indicate that 
there is greater consistency among parents in the disciplinary treat- 
ment of their childicn than there is in the cxpiession of favoritism. 

Within an arbitrary 10 per cent difference langc, we find only eight 
ordinal types showing tendencies toward f/ivontism by both parents 
(Table 3). Our case material seems to indicate that the inclusion of 
the oldest-male- followed -by-male in the favored list, is due to the 
displacement of favoritism from an oldci to a younger child (a 
condition of importance in some other types), and docs not occur 
where the younger is of the same sex as the oldci child. In regard 

TABLE 3 

Tendency Toward Pirental Favoritism and Rejection as Seen in 
Twenty-Six Ordinal Types 


Equally favored by Favored by father Favored by mother 

father and mother but not by mother but not by fathci 


*1. Oldest male fol 1 Younger of 2 males *L Only child male 

lowed by male **2 Oldest mala followed *2 Older of 2 males 


*2 Youngest male pre- 
ceded by male 
*3 Male between two 
males 

*4 Male between 2 fe- 
males 

*5. Only child female 
*6 Youngest female 
preceded by female 
*7. Youngest female 
preceded by male 
*8, Female between 2 
males 


by female 

Younger female pie- 
ceded by male 


*3 Older male fol- 
lowed by female 
*4. Younger male 
preceded by fe- 
male 

*5 Oldest male fol- 
lowed by female 
■*6 Youngest male 
preceded lay fe- 
male 

*7. Male between fe- 
male and male 
*8 Male between 
male and female 
9 Older of 2 fe- 
males 

*10 Oldest female fol- 
lowed by female 
*11 Oldest female fol 
lowed by male 
*12, Female between 
female and male 
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TABLE 3 ( continued ) 

Rejected by mother 

Rejected by molhet Rejected bv fathei and father 

2 Younget female *1 Only child male *2 Younger of 2 fc- 

preceded by male *2 Older male followed malts 

2 Younger of 2 males by female *2 Female between 2 

*3. Older of 2 males females 

*4 Youngest male pic- *3. Female between 

ceded by female male and female 

*5 Male between fe- 
male and male 
*<5 Male between male 
and female 

7 Older of 2 fe- 
males 

8 Oldei female fol- 
lowed by male 

*9, Oldest female fol- 
lowed by female 
*10 Oldest female fol- 
lowed by male 
*11 Female between fe- 
male and male 
*12, Oldest male fol- 
lowed by female 

“Since iW differs for vanous ordinal positions, those whose significance foi 
study is proved by the application of fonnula £d = — = have been marked 

2 V» 

by an asterisk 

to the only female cluld, ive find that an only child who tends to 
be favored by the father also tends, moic or less, to be favored 
by the mother The intermediate child is bi-pat entally favoicd when 
and if it is sui rounded by two siblings of the same sex (though not 
neecssaiilv of the same sex as the intermediate child) Finally, it 
appears that the yuungest of eithci sex makes consideiablc demand 
on the emotions of the parents because, being at the end of the chain, 
lie leccives longer care than any of the other children. The role of the 
youngest child in fostenng parental naicissism may also be a factor. 
Though it is evident that muther-favoutism is more widely dis- 
tributed than f athcr-f avoi itism, nevertheless we find that there are 
some types that ate not favoied by the mother but definitely favored 
by the father (Table 3) Hete it is of equal interest to turn to 
case material for the interpretation of fathcr-favoi itism and mothci- 
j ejection In each of the two cases involved we have the younger 
of two childien, preceded by an oldei brother Evidently the first- 
born son has a gieater claim on the mother’s affections than has a 
younger child of either sex As fox father- f a vontism, we mav as- 
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sumc that the fathei turns to the youngei of two childien, when 
the old ei is a male, because of the competitive stnvings of the older 
male child, and the greater likelihood of conflict between this child 
anti the fathei. 

The list of those i ejected by the fathei but favoietl by the mothei 
covers 12 ordinal types (Table 3) It is mtcicsting to note that 
all of them are significantly favored by the mothei As foi then 
rejection bv the fathei, it is appaient that the chain on the mother’s 
affections provided by the only, olclei , oi oldest male child, is at the 
bottom of then conflicts with the fathei As might he expected, 
thcic is eveiy indication that the obveise might be tiue of the only 
female child, at least. The older of two females is evidently re- 
jected by the fathei not because she is replaced by the youngei 
daughtci , but because the father may lose inteiest in both children 
in that sort of alignment That the similantv of sex in two suc- 
cessive childien is the distuibing factoi is partly borne out by the 
fact that the fathei also rejects the intci mediate male child preceded 
or followed by a male The icjection of the oldest female is ex- 
plained less by the fact that the mother tends to favor hci titan by 
the fact that the father favors a male child following a female, in 
two-child families; or else chooses the youngest of sevcial childien 
as Ins favoiitc. The female between a female and a male, of com sc, 
has even less chance of attention, ultimately, than the oldest daugh- 
ter, and foi the same leason But the lack of fathei -favoritism in 
the youngest male pieceded by a female is difficult to explain, in 
view of the fact that all other youngest childien, regaidless of then 
sex or antecedent, arc so favoied The only plausible explanation 
is, then, that the youngest male preceded by a female develops be- 
havior patterns which prevent fatlici-fnvoritism in an eminent degice 
The challenge to parental authority, due to the difficulty of father- 
identification, may in turn explain this child’s deviate behavior 

Stranger than the fact that some oidmal positions tend to be 
pieferrcd or rejected by either of the parents is our discovery that 
there are three oidinal types which tend to he definitely rejected by 
the fathei as well as by the mothei (Table 3) It is woith noting 
that all three types are females either preceded oi followed by 
females Case material establishes the fact that the rejection of a 
younger of two females is invaiiably associated with cxpiesscd or 
implied disappointment ovei the similantv of the second child’s sex 
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to that of tlie lust Jf the youngest female preceded by a female 
tends to be bi-paientally favoiecl, and if the oldest female followed 
by a female tend s to be a mothci -favorite, it is obvious that the 
middle female is left emotionally unattached As a matter ot fact, 
this type, as the second child of the same sex fiom the outset, pioves 
unable to earn her patent’s affection The case of the female pre- 
ceded by a male and followed by a female, howcvei, is different in 
that this type, otiginally favoied by the fathci, suffeis a change of 
relationship thiough the displacement of the fathei's affection to the 
youngci sistci 


H Discipline 

Because i espouses to discipline aie heavily tinged with emotion, 
wc obtained positive punishment-frequencies exceeding 50 pei cent 
in but six of the oidmal types Of these, five wcic female, and one 
male. In five otliei cases, the frequencies langcd between 40 and 50 
per cent. On these 11 cases we shall base the discussion of the tiend 
of discipline in oui oidinal types 

Of those showing sizable disciphnc-fiequencics, all but one of the 
males tend to be disciplined by the father, while all of the female 
groups running high disciplme-fiequcncies tiaccd their discipline 
predominantly to the mother Among the males, («) the oldei male 
child, and (b) the voungei, youngest, oi middle child preceded by 
a female, show definite trends in favor of paternal discipline Among 
the females, (<?) the oldei female, (b) the oldest female followed bv 
a female, (c) the younger of two females, and (d) the female be- 
tween two females, show by substantial figuics the frequency of 
maternal punishment (The youngest female picceded by a male 
appeals to be subject to bi-parenta( discipline. ) Generalizing from 
oui findings, we may say that the oldei child, icgai dlcss of its own 
sex or the sex of the child following it, tends to be subject to discipline 
by the patent of his or her own sex Likewise, the j'ounget, oi 
youngest, child piecedcd bv a child of his or hei own sex, tends to 
be subject to discipline by the paient of his oi hei sex 

The relation between paiental favoritism and discipline is woith 
noting. Foui vauations of these factois appealed possible foi each 
parent The conventional flame of lcfeience calls foi an inveise 
relation between favontism and discipline, and a duect iclation be- 
tween rejection and punishment (Tabic 4) While showing that 
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high favoutism-fjequencics do indeed coi respond with low discipline- 
frequencies, oui data nevertheless brought out the intei csting fact 
that this concspondence is twice as common in the case of mothers 
(19 positions) as it is m the case of fatheis (9 positions). As for 
the consistency between low favontism- (i e , lcjection) iicquencics 
and high discipline-frequencies, we find but tlnce ordinal positions 
in which this is tiue for mothcis, and only one position in which it 
is true foi fathers (Table 4). 

Contiaiy to conventional expectations, furtheimore, we have found 
that low favoritism- (i.e., lejection) frequencies aic much more 
likely to agiee with low discipline-frequencies in the father (13 
positions) than they aie in the mother (2 positions) In other 
woids, i ejection is less likely to take the foim of punishment in 
the father than it is in the mothci Not only have we found that 
parental discipline need not accompany i ejection, but we have also 
found that high favontism-frequencies may go hand in hand with 
high discipline-frequencies This is true in the case of each parent 
foi three different oidinal positions Thus we might conclude that, 
while expected relationships do ptevail in many oidinal positions, the 
lcjcclcd child is not always a punished child and, conversely, the 
favoied child is not immune to discipline 

I. Domination, Submission and Attachment 

In legard to domination of older siblings wc find no definite 
ti end It is obvious from oui data, howevei, that younger brothers 
and sisters do not find themselves in positions of dominance with 
regaid to their oldei siblings This distiibution is, of couisc, in 
accoul with common knowledge, and peihaps deiivcs its nature fiom 
the cultuial stereotypes winch do not peimit even the admission of 
such domination 

In regaid to the domination of younger biotheis we find a deter- 
mined tiend in (a) the older of two males, (b) the oldest male 
followed by a male or female, (c) the male between two females, and 
(d) the male between a male and a female What is woithy of notice, 
perhaps, is the fact that, in the male between two males, and the male 
between a female and a male, domination of younger brothcis is 
prominently absent; and, also, that it is consistently absent in all 
female types. 

The domination of younger sisters seems to show few decisive 
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trends. Tlie figuics foi the oldei male followed by tv female, anti 
the male between two males, appioach reliability, but cannot be 
said to be very staking Similailv with the figiues lot the oldest 
female followed by a male and the female between two males Thus, 
for each sex, the dominant sibling is eithci an intei mediate child 
su» rounded bv siblings of sunilai sexes or an oldei child followed 
by a sibling of the opposite sex 

The data showing a genual absence of domination by vouugcv 
over older siblings aie pntalleled by data showing lack of submission 
on the pait of oldei toward younger siblings. The picture, howevci, 
is difteicnt as regards submission of yoimgei to oldei siblings. We 
find submission to older brotheis geneial foi 10 of 12 types who 
might conceivably claim such relatives The two exceptions aie* 
(«) the younger of two males and (/;) the female between two 
males 

Submission to an oldei sistei is less genual than submission to 
an older brothei We find four types submissive to then oldei 
sisters, and four types showing no submission trend The excep- 
tions arc (a) the youngest male preceded by a female (icpoitcd by 
a somewhat unreliable figuic), ( b ) the male between two males, 
(c) the male between a female and a male, and (d) the female 
between a female and a male Of these the fiist tlnec all show sub- 
mission to an older brothei, instead of to an oldei sistei The only 
exception is the female between a female and a male, who shows 
no tendency to domination, attachment, or submission in i elation to 
any of her siblings The fact that this type as well as her oulinal 
siblings, tends to be rejected by the father, may account, in pa it, 
for this interesting situation. One of these siblings is, indeed, ic- 
jeeted by both parents Submission to a sibling who himself docs 
not enjoy status m the family can haidly be expected 

A ciucial test of inter-sibling relationships is the verbalized attach- 
ment (used synonymously with devotion oi affection) of oulinal 
types to then siblings. Of the twelve types having oldei brotheis, 
nine showed move oi less definite ttends toward such attachment 
The thice exceptions vvcic {a) the male between two males, (b) 
the female between two males, and ( c ) the youngest female pie- 
ceded bv . a female Substitute attachment to a youngei sibling 
explains, in each case, how these exceptions might come about 

Attachment to the oldei sister, like attachment to the older 
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biothei, shows a numbci of exceptions In males, it is the foui 
types of lntcimedute chilclien, and the youngest male pieccdcd by 
a male, that constitute exceptions In these types thcic is, howevei, 
a decided attachment to an oldci bi other, instead In the females 
we find out exceptions in («) the female between two males 01 
females, ( b ) the youngei of two females, and (c) the female be- 
tween the female and the male. The fust three types lecoid sub- 
stitute loyalty to a younger biothei in each case, except in the female 
between a female and a male, which deviates fiom the gcneial dis- 
tribution in several lcspects, and has been discussed picviously 

Attachment to youngei siblings presents a pictuie not much diftei- 
ent, in essential paiticulais, fiom that of attachment to older siblings 
Ot 14 positions involving younger biotheis, only foui piovcd to be 
exceptions These were («) the male between two males, (A) the 
male between a female and a male, (r) the female between two 
females, and (d) the female between a male and a female In the 
first of oui male types theie is evidence of attachment to the youngei 
sistci, and in the second male type attachment is to an older brothci 
In both female types there is a tiend towaid attachment to eithci 
of the oldei siblings As foi attachment to the youngei sistci, we 
find five exceptions to the 14 types involved, These aie (a) the 
oldei male followed bv a female, (A) the oldest male followed bv a 
female, (r) the male between a female and a male, (d) the female 
between a male and a female, and (c) the female between a female 
and a male. In the fiist of these, where the youngei sister is the 
only othei sibling, a stiong tiend towaid domination is evidently 
inconsistent with attachment In the lcmaming foui types attach- 
ment to the youngei hi other, an oldei biothei, oi an oldei sistei 
eithci excludes, oi tends to compete with, attachment to the youngei 
sister 

Since discipline and favontism in paient-child lelations seemed 
to indicate the possibility of consistent tiends, we attempted to 
analyze the figures in legal d to domination and attachment among 
siblings We have found that domination ot younger bi others oi 
sistci s is not inconsistent with attachment, and that both attitudes 
towaid the younger biothei may co-exist m (a) the oldei of two 
males, ( b ) the oldest male followed bv a male, (r) the oldest male 
followed by a female, (d) the male between two females, (e) the 
male between the male and the female, and (f) the oldest female 
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followed bv a male; and, towaitl the youngci sister, in (a) the 
older male followed by a female, (1?) the male between two males, 
and (c) the female between two males In the co- existence of 
contrary attitudes of this kind we may assume an undcihmg con- 
flict due in each case, evidently, to the stnving of an oldci child, 
on the one hand, for the leplacement of a younger sibling and, on 
the othci band, for the deflection to a parental sunogate of impulses 
glowing out of the family romance The attachment-domination 
conflict is not, however, always present. In all types showing the 
piesencc of attachment towaid older siblings, and in several types 
showing the presence of attachment without domination towaid 
voungei siblings, we find evidence of the existence of genuine affec- 
tion among siblings. There is nothing fortuitous in the fact that 
the oldest male or female develops a genuine affection towaid the 
youngest: (not younger) boy or girl. The exigency of birth in a 
certain ordinal position dictates a tiain of circumstances which make 
affection not merely possible but ncccssaiy. 

In our study of attachment and submission of siblings in vanous 
ordinal positions we have thus found sevcial types in which the 
attachment to a younger 01 youngest sibling is cooidin.itc with a 
non-submission attitude. A striking illustiation is the female between 
two males, where wc find a 75 per cent frequency in favor of attach- 
ment and only 12 per cent favoring submission This is also the 
case with thice older-oldest types and with two intermediate types. 
In only one type (the oldest female followed by a male) have 
we discovered the presence of submission on the pait of an older 
sibling leporting coincident attachment to the youngci sibling. Thcic 
were also several weak trends towaid simultaneous attachment and 
submission to a youngci sister in («) the female between two 
females, (b) the oldei of two females, (c) the oldest female fol- 
lowed by a female, and (r/) the female between a male and a female 
Attachment to older siblings of either sex is, howevei, coordinate 
with submission, except in the instance above noted Only thiee 
types have been found to show the presence of submission without 
an equally reliable trend toward attachment These ate (<?) the 
youngest female preceded by a female, (i) the male between two 
males, and (r) the male between two females It is also mteicsting 
to note two cases in which there is no trend towaid submission but 
a rather marked tiend towaid attachment. These are: (a) the 
younger of two males and ( b ) the female between two females 
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J Attachment, Domination, and Submission Outside 
the Family 

In the study of the relation of attachment (or expicssed affection) 
of ordinal types to then siblings and then attachment in extia- 
f am dial contacts to men and women, we have stiuck upon scveial 
interesting facts It appeals fiom oui stud3' that, wheie attachment 
to an older 01 a youngci sister is in evidence, there is very high 
probability that the ordinal type will display attachment to both 
men and women, legal dlcss of his or her own sex Wheie excep- 
tions occui, they have lefeicncc to female-attachment on the pait 
of those having youngci, lathei than oldei, sisteis On the otliei 
hand, male types lepoiting a trend towaul attachment to older or 
to youngci brotheis definitely indicate that attachment to males will 
be evident outside tire family, but that attachment to females will 
be totally lacking. Female types showing attachment to older or 
younger biothcis also show a unifoimly maikcd trend towaid attach- 
ment to females, but theie is high probability, ill six of eight types 
concerned, that female types will not develop attachment toward 
males outside the family A differential finding of gieat significance, 
then, is the fact that fiist, male and female types who become at- 
tached to older oi to youngei brothers will develop attachment to 
membcis of their own sex, but not to mcmbcis of the opposite sex, 
and second, that male 01 female types attached to oldei or to youngei 
sisteis tend to show a consistent trend towaid attachment to enhtr 
males 01 females, the only exceptions being thiee types having youngei 
sisters 

From the foregoing one might feel encouraged to conclude that, 
in spite of ceitain qualifications, theie is a high dcgiee of inter- 
dependence between sibling affection and at least the tendency toward 
aftection to males and females outside the home. An examination 
of the data on oidinal types showing no attachment to siblings, in 
cases wheie siblings aie noimally available, seems to dictate a more 
cautious attitude We find that in types having siblings to whom 
they do not claim attachment by significant figures, theie is also 
umfoim attachment to males outside the family It is as if a com- 
pensatory sti iving weic established in such cases, leading to its reso- 
lution in external contacts To those familiar with the ambivalence 
of sibling attitudes m certain types, where special factois enter in to 
complicate the situation, these data appear far from questionable 
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This release of a conflicting attitude is not, liowevci, consistently 
present in male types (showing no attachment town id siblings) 
insofar as then extia-fannlial attachment to females is concerned. 
It does hold foi the attachment of female types claiming no mtia- 
famihal attachment, to males outside the family This is a fact of 
considerable diagnostic significance 
Submission as an ordinal-type characteristic docs not in om data 
show any idationship to submission outside the family, cithei to 
males 01 to females This includes submission to older and to 
younger siblings of both sexes Whete submission outside the family 
is indicated by figures appioachmg reliability, we obtained no pioof 
o concomitance with similai telations between siblings. Whcic 
mtra-fain. hal submission to siblings is, on the othei hand, cstabhshed 
y unreliable figures theie is some pioof of concomitance This may 
ncicatc, fiist of all, that oui approach did not sccuic adequate cv 
pr ssmn of tins attitude. It may also ind.catc that the.e is an mvc se 
relation between the attitudes in question 

t0 we may say, fi.st, that no com, )a. .son is 

arc not Tene 7 /° dCl SlbI,,1gs > sinCC 0111 show that they 

■ genmal y subject to control by youngei siblings. In icgard 

of nt r b ^ Cr ° l r n8e, ' 8,Ster dominat,on wc find scvcial facts 

ttx&rrzuavstrs 

:‘S''S=s:“= 

to dominate either males or fern-d ^ Js lllcew,se tendency 
* d * not dommatfr 

It is apparent from the forgoing that the,, 
lelationship between siblino- ,u m , n ? 1 ™ 15 a iccognizahle 

tudes towmd mcn^and w^nen 0 ^ -m.Iai atti- 

th,s P° int have been largely concerned witl/T ° Ur fiml,nRS t0 
Uve, trends along this line At thl (l ! ect ’ positive oi nega- 

8 ^ this point wc shall concern ou, selves 
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first, with ordinal types who, dominating ncithci their brothers nor 
sisters (with one exception), tend nevertheless to show a maiked 
tendency to dominate males, and to some extent females, outside the 
family, and second, with oidinal types who dominating neither their 
brothcis noi then sistcis, fail likewise to dominate either males 01 
females outside the family 

Among those who do not dominate then siblings but tend to 
dominate cithei males, 01 both males and females, we find (a) the 
younger of two males, (i) the younger male preceded by a female, 

(c) the youngest male preceded by a male, (d) the male between 
two males, ( e ) the male between a female and male, (/) the oldei 
female followed bv a male, and {g) the youngest female picccded 
by a male The only exception here is the male between two males, 
who shows a tendency to dominate a youngci sistei, if he has one 
We note, however, that each of these types shows a definite, ancl 
in two cases a maiked, tendency to submit to an oldei brothci 01 
sistei Since that alone could not explain the attitude assumed out- 
side the family, we fuithei note that each of these types, except two, 
is bi-parcntally favored, ancl the two types involved aie highly 
favoicd by the mothei, though lcjecterl by the fathei 

Among types who, like the preceding group, do not dominate then 
siblings, but, unlike the other group, fail to dominate men 01 women 
outside the family, we list ( a ) only children of cither sex, (£) the 
older male followed by a female, ( c ) the oldei of two females, 

(d) the youngci female preceded hv a male, (<?) the female between 
two males, and (/) the female between a female and a male The 
only exception lieic is the older male followed by a female who 
manifests a tendency toward the domination of lus youngci sistei 
The inteiestmg thing in this gioup is that none of these types 
(except the youngci female picceded by a male, who tends to submit 
to an oldei brother) shows a propensity toward submission to an 
older sibling Again we examine the paient-cluld lelationships, and 
our findings are indeed illuminating Of the seven types listed, all 
but two (the only female, and the younger female pieccdcd bv a 
male) aie i ejected by the father, and of these one (the youngci 
female picceded bj' a male) is j ejected bj' the mothei 

With the facts in this and the picccding seiies befoic us, we 
arrive at the piinciple that, where there is a tendency towaid bi- 
paiental favoritism, theie is not merely a lack of domination of 
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younger siblings, but apparently a ticnd toward submission to oldei 
siblings; and a consequent (compensatory) domination of either men, 
or both men and women, in external contacts. Conversely, with ,\ 
tendency toward paternal lcjcction, even if balanced bv mother- 
favoritism, theie mav be no domination of youngei siblings, but 
neither is tiiere submission to oldei siblings, anti consequently, no 
ability to dominate men or women in external contacts Bi-paicntal 
indulgence is thus not only a stimulus to adequate adjustment within 
the home, but serves as a contributing factor to lire development of 
leadership qualities outside it. 

K. Summary and Discussion 

The analysis of familial and extra-familial tiends based on statis- 
tical and case material for 26 ordinal types, has given us valuable 
insights into the mechanics of personality development Summa- 
rizing, we may list the most important of these insights as follows. 

1. Family dominance, as used in this study, is not meiclj' a piod- 
uct of individual introspection The five types of dominance treated 
appear to have objective existence and to be a function of the family 
constctlation. 

2. In ordei to check the validity of family dominance-patterns, 
recorded for various ordinal types, we coil dated the ficqucncics 
repoited by sibs in identical family groups. The con elation for 
father-dominance gave us a Pcaison / of 0 55± 09; and that for 
mother-dominance was 0.46±.10 

3. Since parental punishment oi favoritism is to some extent ,t 
function of the child’s response to the paient, we con elated fnvoittc- 
ttMmg frequencies in identical families, obtaining an j of 0 43± 10, 
foi the father, and 0 51 dz 10 for the mother 

_ 4. Corielating disciplined -sibling frequencies an identical fami- 
lies, wc obtained an 7 of 0 5l± 10 foi the father and 0 65± 07 
for the mothei, indicating that theie is possibly moie consistency 
in punishment than in favoutisin shown by parents to their oftspiing. 

5. Oldei, oldest, and intermediate types tend to be 1 ejected by 
the tathei, but they also tend to be highly favored by the mother 
Conversely, the types 1 ejected by the motlict aic favoied by the 
father, 

6 Only eight oidinal types are equally favoied bv the patents, 
and thiee types tend to be 1 ejected by the fathet and the mothet 
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The types thus 1 ejected aie females eithei preceded 01 followed bv 
females. 

7 The similanty of sexes in previous and succeeding childien is 
a poweiful factoi influencing child preference The "filial” value 
of an individual to his paients is in inverse propoition to the numbei 
of children of the same sex in the family 

8 The displacement of an oldei child by a younger one is a 
frequent souicc of change in parental affections. Pi ion tv of bnth 
is, howevei, an advantage in gaming maternal pieference The 
father reacts less favoiably to the competitive strivings of the oldei 
male child, Hence the youngei child is at an advantage in gaining 
his affection. 

9 Mother-favoiitism is moic widely distributed than fathci- 
favoi it ism, and includes all male types but one 1 the youngei of two 
males The mothci also rejects one female type: the youngei of 
two childien picceded by a male 

10 All but one of the males tend to be disciplined by the fathei , 
while all of the female punishment tends to be meted out by the 
mother 

11. The oldei child tends to be disciplined by the paient of his 
oi her own sex. The youngei or youngest child, preceded by a child 
of Ins or her own sex, is also subject to discipline by the paients of 
his oi her own sex 

12 Paiental i ejection and paicntal discipline do not appear to 
be synonymous Favontc oidmal types may be punished, though 
i ejection and punishment are moic strictly cooidinate with each 
other 

13 In all tjpes showing the piesence of attachment without 
domination towaid youngei sibs, we find evidence of genuine affec- 
tion among sibs 

14 Tlieie is no definite trend in legaid to the domination of 
oldei sibs and, conversely, there is lack of submission on the pait 
of oldei towaid younger sibs 

15. Theic is a consistent lack of domination, on the pa it of 
female types, towaid then voungei male sibs Similaily, the domi- 
nation of youngei sisteis by male types seems to show few decisive 
trends 

16 The tendency to dominate a youngei female sib does not 
affect the trend towaid extia-familial domination. Failuie to domi- 
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n.nte a younger sister, in male types, is cooidm.ite with the tendency 
to dominate males but not females Failure to dominate a youngci 
sister, in female types, means failuie to dominate cither males oi 
females outside the family. 

17 Types attached to oldci or to youngci male sibs tend to he 
attached to males but not to mcmbcis of the opposite sc\ outside 
the family, wheicas male tvpes attached to older 01 voungei sistcis 
show a consistent tiend toward attachment to eithci males oi females 
Lack of attachment to siblings does not preclude the attachment of 
male tvpes to males, but it does affect the attachment of female oidi- 
nal tj’pes to males oi females outside 

18 The ability to dominate eithci males oi females outside the 
family seems to be consistent with bi-parental favoi.tisin, while the 
Jack O ability to dommatc males o. females seems to be contingent 
on fathei-icjection, even if compensated by maternal favoritism. 

7 , ' rc ainye at thc entl of t}, c comparative analysis of attitudes 
uiidci lying social adjustment in 26 ordinal types I3y keeping the 
relationships constant, wc have found it useful to manipulate the 
types singly in ordei to diseovei diffeientinl trends Yet, if 0 ui 
classification of types may lav claim to validity, it must make it pos- 
sible f oi us to diseovei differences not mcicly in particular relat on- 
s’nps but in total constellations of factors affee ,ng indiWck. d n 
various positions We have thus attempted, by holLg the oulin I 
tjpes constant, to search for diffeicntial fiends in the total alien 

tahle l° f r- 1 an< ! 3 o CXt,a “ famiiia l faCt0,S dlscuss *d A p.edicdvc 

may enter in to alter the trendsV" **1 ^ tho . sc consider cd 

One of these variables mav be the se ISC0Veicd * m n K'vcn position. 

rnmants Another possibility is that the 1 CClt " ,1 . cu 1 ltu * al rf «er- 

clnld to one of the parents will lend r !i P ysical '" mi, a«ty of the 
P »ents will lead to the piojection of unfulfilled 
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ambitions or of intiojcctcd hatreds on the child, as a lesult. The 
death, lingenng illness, physical deformity, oi mental deficiency 
of the sibling just older 01 just younger may cieatc a psychological 
vacuum in expectation of anothci birth, and thus account foi the 
deviation from a typical ordinal tiend The death of one or both of 
the patents may be expected to altei the ordinal pictuic 

In general, too, it must not be foi gotten that diftcicnt positions 
may show snnilai tiends in ccitam particular, for here, as else- 
where, the (aw of limited possibilities is bound to opeiatc Pei baps 
mote lefined mcasuies than those employed in tins study, a laiger 
number of cases fm some oidinal types, and additional oi new catc- 
gones, will be necessaij' to discovei differences whcic similaiities 
aie now indicated In any case, the application of similar techniques 
to the study of the 26 oidinal types should make the revaluation of 
much picvious woilc possible In this new classification may lie 
the answei to manv of the problems which other investigators have 
found it difficult to treat 
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THE INTELLIGENCE OF THE HARD OF HEARING 
SCHOOL CHILD- 1 

Teachns College, Columbia University 


Rudolf Pintner \nd Joseph Lev 2 


This study deals with intelligence tests given to haid of hearing 
school children Previous stud res are few' and have been well 
summarized by Madden (1) so that no resume need be given here 
In general these studies have shown a slightly lowci intelligence 
foi the haul of heating child when computed with the noimal 
heating child Our study has tiled to obtain larger and moie 
homogeneous samples Wc have also used two different types of 
intelligence tests 

A. Selection of Subjects 

The names of the cluldien selected foi testing wcie obtained from 
the lecoids maintained by the New Yoik League for the Haid of 
Hcan’ng and supplied by the pioject of the WPA which carried 
out the tests of heating These iccouls give foi each hard of lieai ing 
child the results of the 4/7 audiometci test, 2/7 audiometer test, and 
the lecommendations of the otologist 

Foi the purpose of the piescnt study, cluldien fiom the fifth and 
sixth giadcs formed the chief sample. This lcstncts the subjects 
to a narrow age and school lange and omits all consideration of 
children in ungiadcd classes On the othci hand the subjects selected 
came fiom many schools and foim a good lepicsentativc sample of 
all fifth and sixth grade children rn New York City schools In 
addition, a small sample of childicn in Giarles 7 and R wei e tested 
They will be consideicd latci on in this aiticle The main group. 

'Received in the Editoiial Office on August 10, 1938, 

\AcJiiiovyledfiment is made to the United States Woiks Pi ogress Admin- 
istration to the City of New Yoik foi assistance rendered undei Pioject 
Numbei 465-97-3-102 Extensive studies dealing with the psychological 
characteristics of the vanoiis physically handicapped group? me being 
cm ned on by this pioject The piosent aiticle is one of a senes presenting 
results deliver! from these investigations 

2 We wish to acknowledge oui indebtedness to the New’ Yoik League for 
the Haid of IIe<mug for then splendid cooperation in making then lecoids 
available to us 
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however, consists of 1,186 haul of hearing cluUUen m Giades 5 

atl ][n most cases the suhjccts selected foi the picsent study had only 
recently been tested foi hearing impairment. Whenever mote than 
one test had been given to a child only the latest iccoid was used. 
Child i cn were regarded as haid of heating only if they had shown 
heanng impariment bv the individual 2 A audiometer test and the 
otological test. For these children, lecoids wcic taken of the \A 
audiomctci test scores, the 2/1 total scores, and the 2.1 speech scoics. 

In this study heating loss as measured bi the 2/1 audiometer for 
the speech tones lias been used The scoics on this test wcic used 
because it is a reliable individual test of he.umg, and the speech tones 
wcic chosen because hearing impau merit in this tonal aica is most 
hkdv to influence work in school and also, pciliaps, the general 
development of verbal intelligence 

In Figure 1 the distributions of all hard of hearing children in 



FIGURE I 

Distribution of Cases nr Measure of Hearing Loss on 2A Audiomcier 


the fifth and sixth giades accoiding to 2/1 speech scoic in decibels on 
the better and pooler cai are given 
For the purpose of making comparisons with children having no 
hearing impairment at all, a group of notmal heanng cluldicn from 
the fifth and sixth giades was studied. The selection of this contiol 
group will be described below 

The subjects who vveie studied, both hard of hearing and notmal, 
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will be consulted as foui samples The samples aie set up m chiono- 
logical ordei depending on the penod of study. For each sample, 
the sexes wdl be considered sepaiatcly 

1 Sample I 

This sample is made up of childien who were examined befoic 
July, 1936. The hard of healing in this sample wcie selected fiom 
44 schools in Brooklyn, Bionx, Manhattan, and Queens The total 
numbet studied consists of 

Boys 281 

GuIs 329 

The parallel gioup of noimal childien was selected from 30 schools 
in the same boroughs Twenty-six of these schools arc identical 
with the schools fiom which the haid of hcanng weic denved 
A total numbei of 1,040 were so obtained It was found, however, 
that 547 of these came fiom only thiee schools. In oider not to 
weight the contiol gioup too heavily with the gioup fiom only 
thiee schools, the bulk of the data on these childien was i ejected, 
only lesults on enough children weie left to make up a numbei 
about equal to the liaid of heaimg childien in these schools The 
final numbei of noimal heaimg childien in Sample I is 

Boys 3H 

Guls 230 

2 Sample II 

The children in this sample wcie studied dui mg the pcuoil of 
Octobei, 1936, to June, 1937 The haul of heaimg wcie selected 
from 35 schools in the Bronx, Biooklyn, and Manhattan The 
selection of the contiol group was done moie carefully than in the 
case of Sample T They wcie matched neaily one foi one to the 
hard of heanng by sex and class The numbei in this sample is: 

Haiti of Heat nit/ Noimal 

Boys 214 285 

Girls 186 253 

3 Sample III 

The children in this sample wcie studied in the penod fiom 
September, 1937, to Januaiv, 1938 The method of selection of 
cases is the same as that used in Sample II The childien ueie 
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selected from 21 scliools in the Bionx, Biooklw, and Manhattan 
The total numbei in tins sample is' 


Boyj 

Gufs 


Hard of Heating 
101 
72 


‘V oi in a/ 
1 1 S 
92 


In spite of the fact that the selection of cases in this sample is 
the same as that in the previous one, it seemed deniable to keep it 
separate because of certain peculiautics shown bv this sample 


4. Sample IV 

A group of hard of henung children in Grades 7 and 8 weic 
selected and tested in the same manner as the liaid of hcai ing chil- 
dren in other samples- The numbei in tins sample is* 

Hard of Heating Not mat 

]3oyi 81 99 

Gals 137 171 


B Intelligence T ests 

All the children, hard of heating and noimal hearing, weic given 
the Pintner Intelligence Test (3). This is a gioup test of the 
usual type, being predominantly vcibal in content and depending 
upon oral and printed directions. A small sample of haul of heating 
and normal children were given the Pintncr-Non-Languagc Mental 
Test (4). This is a group test in which the content is cntuely non- 
veibnl, and for which the duectiotis nie given cntiidy without the 
use of language, that is to say, by means of pantomime and samples 
on the black-board Seveie hearing impairment oi even total deaf- 
ness is no handicap in undo standing the duections for this test 


1 Results on Feibal Intelligence 

Wc shall present first the results of the thiee mam samples in 
Grades 5 and 6 as tested on the Pintnci Intelligence Test. 

Table 1 shows the results in terms of IQ for each of the samples 
anti for each sex 

The mean IQ foi each sample for each sex is below the test noim 
The mean IQ for the total of 1,186 hard of healing children is 95. 
The difference of 5 points between this mean and 100 IQ is statis- 
tically significant as ls indicated by the fact that the standard errm 
of the mean for all cases is .70 
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TABLE 1 



Mean IQ ton 

Snmpiis in Grains 5 

AND 7 


Sample 

Numhei 

Mean 

Slum a 

Sigma 

mean 

I Boys 

2SI 

98 67 

25 47 

1 52 

Gills 

329 

91 27 

23 90 

1 29 

11 Boys 

214 

93 87 

24 51 

1 68 

On Is 

186 

90 47 

21 23 

1 56 

III Boys 

104 

91 40 

21 16 

2 10 

Girls 

72 

98 88 

27 65 

3 26 

Ail cases 

1186 

94 67 

24 12 

70 


On the basis of this value and using the table of areas under the 
normal probability curve, the probability that the tiue mean for 
the haid of heating shall be as high as 97.0 is less than 001 Hence 
on the basis of the test norms, the hard of hem mg aic inferior to 
the population as a whole in intelligence. 

Anothei appioach to the pioblcm of the relation of hearing im- 
pairment to intelligence can be obtained by considciing the corre- 
lation between hearing loss as measuied by the 2 A audiometer on 
the speech tones and IQ Table 2 lists the corielations for the 
samples separately in i elation to better cai and pooiei cai 


TABLE 2 

Rfi ATION or IItaring Loss TO IQ 


Sample 

Numhei 

Correlation with 
loss on better cm 

Coiiclation with 
loss on poorei ear 

I Bovs 

281 

— 078 

— 052 

Girls 

329 

— 131 

— 029 

II Boys 

214 

— 081 

023 

Gnls 

186 

— 095 

— 044 

III Bovs 

104 

063 

— 035 

Gn Is 

72 

.196 

012 

All cases 

1186 

— 045 

— 016 


As is to be expected most of the conclations of IQ with hearing 
loss aic negative These conclations aic, however, not statistically 
significant The standaid ertor of ; for the 1,186 cases is .029. 
With this value the laigci of the two coi relations, the one foi the 
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bettci car is only —1.6 times its standard crior Hence the result 
cannot be consideied statistically significant. 

It is woith while appio aching tins pioblcin in another way This 
nppioach will consider the contributions of the various. gioups as 
independent observations on the true coi relation In this way, six 
estimates of the conclation aic available The obscivations can 
then be combined into a single value by a method of averaging A 
proccdme for this is dcscubed by R A Fisher (1). In this pio~ 
cedure the rs arc converted into certain new values called z’s by 
use of Table 5 B in Fishei’s book. A weighted nveiage of these z’s 
is obtained by use of the numbei of cases. The foimula for avci- 
aging is 

2(rV-3 )Z 
X (W-3) 

The significance of z is obtained fioni its standard crioi which is 1 
2 = 1 / yJ~2(N~3) 

The calculations aic earned out in Table 3 for the correlation! 
with the better car 


TABLE 3 


Sample 

i 

Z 

A r -3 

(AI-3) 7. 

I Boys 

— 078 


278 

—21 684 

Girls 

— m 


326 

—13 032 

II Boys 

— 08+ 

— 08+ 

211 

—17 724 

Girls 

— 095 

— 095 

133 

—17 385 

III Boys 

063 

063 

101 

6 363 

Girls 

196 

199 

69 

13 731 

1 0 I'AI S 



1168 

79 731 


In the first column arc listed the coi relations of 10 with healing 
loss in the bcttei ear The coi responding values of z arc in the 
second column The figmes in the third column arc each thice less 
than the numbei of cases In the fouith column aie the pioducts 
of the coi responding figures in the second and third columns To 
obtain the aveiage value of z called z, the total in the fouith column 
is divided by the total in the thud. 

This gives 
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2 — —.068 

The value of the stand.ud erior of z is. 

z — -i- = 029 

V H68 

Hence z is 2 3 times its standard enoi which indicates significance. 

It is woith while considenng the combined conclation obtained 
fiom Samples I and II when both sexes arc considered jointly The 
con elation so obtained foi the better cai is 

; =: —077 


Foi this conclation based on 1,010 cases: 

<r, = 031 


Hence 


= — 2 5 


which is statistically significant 

It seems likelv that the couclations of Sample III are not satis- 
factory estimates of the tiue coi relation The introduction of tins 
sample has the influence on the total correlation of lowering it to 
a point at winch it no longer indicates statistical significance 
Ncvei thelcss, the estimates obtained fiom a consulciation of the 
average z and fiom Samples I and II show sufficient significance 
to suggest that the tine coi relation between IQ and heaiing loss is 


negative 

Since he.uing semes aie available for both eais, it is natural to 
tiy to find the lelationslup between 10 and the hearing loss for 
the two cais jointly This pioblcm leads to the evaluation of the 
multiple coi relation between IO as the dependent variate and the 
measuics of heaiing loss in better and poorei eai s as independent 
vanates For this pui pose, the tluee coiielations among the three 
vaiiates aie lequircd The coi relations between heaiing loss and 
IQ for both eais aie found by means of the z method outlined 
above, i e , by avei aging the ;’s The cot relation between the 
measuics foi the two eais was found by duect evaluation foi all 
samples combined The icsulting couclations arc* 


IQ anil beitei eai 
IQ and pooiei eai 
Poorei and beitei eai 


— 06 S 

— 026 
.14 
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The multiple coi relation resulting from this is. 

R = — 068 

This multiple con elution substantiates previous mfoimntion and 
indicates that flic effect of hearing impairment on intelligence is 
essentially determined by the better eai 
Additional evidence beanng on the relation of hearing impairment 
to IQ is obtained from a consideration of the normal contiol groups 
Table 4 picsents tile IQ averages foi the control groups in juxta- 


TAHLE 4 

Avfrace JQ oi Normal and Harr of IIlaring Groups, Jtji and 6ih Grades 


Sample 

Hearing gioup 

Boys 

Num- 
ber Mean 

<r 

Guls 

Num- 
ber Mean 

<T 

I 

Normal 

311 

104 15 

25 57 

230 

105 50 

25 25 


Hard of Hearing 
Extieme Hard of 

281 

98.67 

25 47 

329 

94 27 

23 90 


Hearing 

107 

95 51 

24 48 

170 

91 38 

22 54 

II 

Normal 

2SS 

98.66 

23 59 

253 

92 91 

21 32 


Hard of Hearing 
Extreme Hard of 

21+ 

93 87 

24 51 

186 

90 47 

21 23 


Hearing 

58 

89.93 

2+ 2+ 

45 

85 67 

23 95 

III 

Noi mal 

115 

96.48 

24 12 

92 

96 78 

25 14 


Hard of Hearing 
Extreme Hard of 

10+ 

91.40 

2146 

72 

98 SS 

27 65 


Hearing 

37 

93.35 

18 92 

44 

101 09 

30 18 


position to the aveiages from the hard of healing gioups, Foi 
the latter the aveiage IQ scoies are ptesented for all the hard of 
hearing as given m Table 1. In .addition, average IQ scores aic 
shown for groups having heanng loss of 15 decibels oi more m 
both ears, These groups aie called extreme hard of healing. They 
are included also in the total haid of hearing gioups 
The theory that hearing impairment is associated with a lowering 
of IQ is verified in this table In five of the six comparisons, the 
(laid of hearing have lowci IQ's than the normal. This is even 
more Hue of the extieme hard of hearing groups In each case 
except one, these show a lower IQ than the noimal, the exception 
being the group of girls in Sample III This gioup is indeed un- 
usual as was shown by the positive correlation in Table 2 In fact 
this group has an average IQ of over 100 The data in Table 4 
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verify the couclations in Table 2, since Samples I and II show 
lowci IQ's for the extieme gioups than for the entne gioups where- 
as Sample III shows a trend in the opposite direction 

Tn oidei to view the entire pictuie piesented bv all cases con- 
sidered jointlv, the lcsults aie combined in Table 5 

TABLE 5 

Comparison or Normai \nd Hard of IIiarino 


M Diff 


Hearing Gioups 

Number 

Mean 

a 

Mean Diff 

<T Diff 

a Diff 

Noi mal 

1286 

99 75 

24 51 




All H of IT 

1186 

9167 

24 12 

5 03 

982 

5 2 

Ext H of H 

461 

92 47 

24 57 

7 23 

1 334 

5 5 


Hcic we note that the conti ol gioup of normal healing childien 
has a mean IQ of 99 75, i e., piactically 100 Tins means that our 

conti ol gioup is a satisfactory sample of the childien in the city 
schools The total haul of hearing obtain a mean IQ of 94 67, or 
5 08 points less than the conti ol. Although this is a small differ- 
ence, it is a statistically significant one If now we take the extreme 
hard of healing cases alone we find that then mean IQ of 92 47 
drops slightly below the mean of all the haid of heanng and drops 
7 28 points below the conti ol Thcic can be no doubt that the 
extieme hard of hearing cases have a definitely lowci IQ than noimal 
healing children. 

The facts so far picsented indicate stionglv that the hard of 
hearing have a lower IQ than the noimal hearing These results 
arc cxpicsscd only in teuns of averages Thev do not at all indicate 
that the hard of healing child is nccessauly stupid In fact, manv 
of the haid of heanng children in this study have vciy high intel- 
ligence This is shown very cleaily in Figuie 2 

In this giaph, distnbutions are given foi the total noimal gioup, 
the hard of healing and the extieme gioups As is shown in the 
giaph, the lange is the same for all groups and the distnbutions aie 
veiy similai Nevertheless the linrd of heanng curves are to the 
left of the nonnal, showing that heanng impairment is related to a 
loweiing of the IQ. 

The results obtained from the fifth and sixth grade samples aie 
venfied by additional lcsults derived from a smallei sample of seventh 
and eighth giade childien Table 6 lists the mean IQ’s for the 
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FIGURE 2 

DISTRIBUTION OF iNTELLtGKMCL QUOREN fS 


TABLE 6 

Mean IQ Scores or Norm \i, and Hard of Hearing Chuahuu in thi 
Seventh and Eighth Grades 



Boys 

Number Mean 


Girl 

Numbci 

Is 

Mean 

tr 

Normal 

99 

103 4 

217 

171 

105 2 

21 3 

Hard of Hearing 

81 

94 2 

22 0 

137 

95 0 

18 1 

Extreme II, of H 

36 

92 3 

22 0 

69 

91 7 

16 7 

haul of hearing and noimal control 

gi oups 

for boys and gills 

sepa~ 

ratcly Childien 
more decibels aie 

having 
listed ns 

a hearing loss m the better 
cxticme hard of hearing 

eai of 

15 or 


The lcsults m Table 6 indicate even sharper dittcrcnccs between 
normal and haul of healing than are found foi tlie fifth and sixth 
grade gioup The drop below the noim foi the haul of hearing is 
5 points The conti ol gioup, horvcvci, chosen from the same classes 
as the hard of hearing, has a higher avciagc than the noim 
A similar lesult is indicated m the case of the conditions given 
in Table 7 

As in the case of die fifth and sixth giade gioups the conclations 
are small and negative though larger than those for the younger 
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TABLE 7 

CORREt A flONS OF IQ WITH HEARING LOSS TOR 7TH AND 8l H GRADE ChILDRFN 




Cm relations 

with 


Numbei 

Bettei car 

Poorer eai 

Bovs 

SI 

— 116 

— 145 

Gn Is 

137 

— 135 

— 038 


gioups The coi relations aie in themselves not significant because 
of the small numbeis of cases They may, however, be combined 
with the coi relations listed in Table 2, by the z method of Fisher 
desenbed above This method yields an aveiage z value foi the 
couclations with better e.u which is given by 

z = —078. 

The standaul enor of this value is 

'z = 028 

Hence z is — 2 8 times its standaid enor, a result which is statis- 
tically significant 

The lcsults fiom the seventh and eighth giadc child: en confitm 
the pievious conclusion that hearing impaiiment is definitely accom- 
panied bv impairment in intelligence 

The extent of this impairment can also be estimated in teims of 
mental age To obtain the difference in mental age the medians 
and quartiles of the noimal and hard of hearing gioups are com- 
plied in Tabic 8 

TABLE 8 


Comparison in Terms of M/I and CA or Normal and Hard or Hearing 
Groups, 5th and 6tii Gradp Ciiiidrln 




First Quartilc 

Median 

Thud Qua 

rule 

Normal 


Mental Ages 
9 yrs 7 mo 

11 >is 

4 mo 

13 yrs 

2 

mo 

Hard of 

Hearing 

9 yrs 

10 yrs 

7 mo 

12 >is 

4 

mo 

Extreme 

II of II 

S vis 9 mo 

10 yrs 

5 mo 

12 yrs 

2 

mo 

Noi inal 


Chronological Ages 

10 yrs 6 mo 11 yrs 

1 mo 

11 yis 

9 

mo 

Ilmd of 

Hearing 

10 yis 8 mo 

11 vis 

2 mo 

11 yis 

10 

mo 

Extreme 

II of II 

10 yrs 8 mo 

1 1 yrs 

3 mo 

12 yis 

0 

mo 


The differences between the gioups ate sti iking The median of 
the normal gioup is nine months above that of the total hard of 
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hearing and eleven months higher than the median of the extreme 
hard of heai ing group The significance of the difference m mental 
ages depends upon the difference in cluonological ages between the 
groups. The median and quaitile ages are also given in Table 8 

It is clear from this table that the chronological age diftcience 
between the two groups is not gicat. The normal gioup is some- 
what younger than the hard of hearing, a fact which emphasizes the 
diffeicnces in mental age 

2 Non-Language Intelligence 

The lcsults obtained from the administration of the Pininci Non- 
Language Test will be presented in this section These icsults will 
he compaied with mfoimation obtained fiom the administration of 
the veibal test Rv this means the influence of the verbal factoi on 
the intelligence of the haid of heai mg will be estimated. 

Tables 9 and 10 summarize the lesults on veibal and non-language 
intelligence obtained in this study. 


TABLE 9 

Avgragf IQ's of Normu avu Hard or HrARiNc Groups 
(IQ Eased on Vfroai Intei liglncb Tfst) 


Samyle 

Boys 

Num- 

Hcanng group* her Mean 

(T 

Gills 

Num- 
ber Mean 

T 

I 5(h 

Nonna! hearing 711 

100 88 

24 78 

575 

98 57 

24 29 

& 

All hard of 






6tli 

hearing 599 

95 69 

24 65 

587 

93 63 

23 74 

Grades 

Exlremc hard of 







hearing 202 

93 51 

23 61 

259 

92 0+ 

24 6S 

II 7th 

Normal hearing 99 

103 415 

21 730 

171 

105 245 

21 275 

K 

All hard of 






8th 

hearing 81 

94 22 

22 01 

137 

94 995 

18 135 

Grades 

Extreme hard of 







hearing 36 

92 28 

22 02 

69 

91 71 

16 745 


Table 9 gives the results obtained ftom the Pintncr Intelligence 
Test, This table shows clearly that the hard of healing have a 
lower IQ than the noimnl and that the extreme haul of healing 
have an even lower IQ than the total gioup. This result is tiuc 
in all grades studied and in both sexes. Table 10 which gives the 
results foi the Non-Language Test does not show this icgulai dc- 
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TABLE 10 

Avgracl /0's or Norm vi and Hard or Hfarinc, Groups 
(IQ Basid on Non-Lancuaol Intfii icfncc Test) 


Sample 

Boys 

Num- 

Ilcaring groups her Mean 

<r 

Num- 

bei 

Girls 

Mean 

cr 

I Stli 

Nonna] hearing 69 

103 60 

22 47 

53 

99 83 

26 56 

& 

All hard of 






6lh 

healing 70 

98 79 

20 57 

45 

103 89 

22 33 

Grades 

Extieme hard of 







hearing 27 

96 45 

18 77 

26 

109 5 

24 03 

11 7th 

Noimal hearing 106 

103 61 

20 73 

144 

101 27 

19 22 

& 

All haul of 






8rh 

heanng 86 

96 94 

21 37 

114 

99 55 

17 59 

Grades 

Extreme haid of 







healing 39 

96 11 

21 66 

48 

99 92 

17 85 


crease in aveugc IQ. The girls do not show it at all. The hoys 
show it only in the fifth and sixth giade gioups In only one in- 
stance do the extieme haid of hearing fall below the entuc hard of 
lieai mg gioup. 

The lcsults obtained by combining all cases for each test are 
given in Table 11. 

TABLE 11 

Comparison or Normal and Hard or Hearing 


Heating Gioup 

Numbei 

Mean 


M D,ff 

D,ff 

M Diff 
Diff 

Normal hearing 

All haid of hearing 

1556 

1404 

Vnbal IQ 
100 59 

94 68 

24,1 

23 5 

5 91 

87 

67 

Extieme haid of 
hearing 

566 

92 36 

23 5 

8 22 

1 16 

7 0 

Normal hearing 

All hard of hearing 

N on-Lan t/uage IQ 

372 102 16 21 5 

315 99 29 20 5 

2 86 

1 60 

1 8 

Extreme haid of 
hearing 

140 

99 26 

21 0 

2 89 

2 09 

1 4 


Table 11 shows even moie cleaily than the pievious tables the 
extent to which the gap between the noimal and haul of healing is 
i educed bv the Non-Language Test. Diftciences of six and eight 
points in IQ aie i educed to less than thiee In fact the differences 
in the Non-Language Test aie not shown to be significant It ap~ 
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peais therefore, that the verbal facloi in intelligence is what causes 
the difference between the normal and haid of heating 
The difference between vciba! and non-language intelligence m 
relation to the haid of healing is shown moie clearly in the con- 
sideration of a group of hard of hearing children who took both 
tests The tables which follow compnie intelligence quotients for 
the two gioups and show to what extent the hard of hearing ap- 
proach the normal on non-language intelligence A comparison of 
the mean IQ foi each type of intelligence is given in Table 12 


TABLE 12 

Comparison or Mb an Verbal and Non-Language 70’s tor Samites or 
Hard of Hearing 


Test 

Number 

Men n 


r 

M Diff 

Diff ' 

I\I Diff 
Diff. 



Gi tides 5 if 6 





Verbal 

115 

95 48 

215 





Non-language 

115 

100 S7 

22 l 

06 

5 09 

29 

1 7 



G, ades 7 & 8 





Verbal 

175 

94 95 

18 5 





Non-language 

175 

99 17 

187 

48 

+ 2 

1 5 

2 8 



All 

cases 





Verbal 

290 

95 16 

20 5 





Non-language 

290 

99 73 

20 1 

30 

4,6 

1 7 

27 


This table shows that the non-language IQ's of the hard of hear- 
ing are distinctly lnghci than then verbal IQ's Two of the differ- 
ences arc statistically significant to a high degree In fact these 
children who fall below the normal in verbal intelligence come light 
up to the norms found foi the normal in non-language intelligence, 
It is woith while examining the sample of fifth and sixth grade 
children more closely The boys and girls in this sample respond 
quite differently to this test as is shown in Table 13. 

TABLE 13 


Comparison of Mean IQ on Verdal and Non-Language Tlsts tor 
Identicai Cases of Hard of Hearing 


Test 


Boys 





Number 

Mean 

ff 

Numbci 

Mean 

<s 

Verbal 

70 


20 66 

4S 

104 

27 55 

Non-language 

70 

mtmm 

21 57 

+5 

103 8 

23 24 
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It is not at all deal from this table that thcie is a sex dififeience 
indicated. The intci est in this table lies in the fact that the non- 
language test tends to equalize the means foi the two gioups The 
boys who have a low vcibal IQ me shown to have a normal non- 
language IQ The girls with a high verbal IQ also have a high 
non-language IQ 

The high vcibal IQ found foi the gills in the fifth and sixth 
giade gioup emphasizes once moic the peculiauty of this sample 
Ail examination ot carlici samples shows that in every case except 
this the aveiagc IQ was below 100 In tins sample the IQ is ahovc 
100 Anothei manifestation of the peculiauty of tins gioup of girls 
is tile fact that the con elation of IQ with heating loss is positive 
as was shown in Table 2 

Collections with hearing loss in the bettei eai for both the non- 
language IQ and verbal IQ foi hard of hearing childicn who took 
both tests aie shown in Table 14 The coi relations foi the fifth 

TABLE 14 


CoRRPI AllONS 01 NoN’LaNGUACI AND V TROAL IQ'% WITH IlLARING LOSS For 
Hard oi Hearing Chiidrcn Who Took Both TtSTs 







Number 

Verbal 

IQ 

Noil-language 

IQ 

5th 

nnd 

6 th 

Grades 

Boys 

70 

038 

— 016 





Girls 

45 

319 

251 

7th 

and 

Sth 

Grades 

Boys 

70 

— 078 

175 





Gills 

105 

— 069 

179 


and sixth giade gioups arc not to be lcgaidcd as typical, paiticularlv 
in the case of the gills, as has been pointed out The seventh and 
eighth giade sample does, howevei, appear to be lcpiesentativc 
Fiom this it appeals that wheicas the vcibal IQ’s have a negative 
correlation with heat mg loss the non-language IQ’s aie coi related 
positively with it This result indicates moie fully that the intel- 
ligence difficulty of the haul of hearing is laigely verbal 

The lughei IQ’s of the haul of hearing on the non-language test 
are not due to any peculiauty of the standardization of the test 
whcicbv all childicn might make lnghei IQ's on this test Nonnal 
hcanng childicn make the same average IQ on both verbal and non- 
language tests, just as they should if the standardizations of both 
tests aie adequate Table 15 shows samples of nonnal heanng 
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TABLE IS 

Mfan Verbal and Non-Lancuagb IQ' s of Samples or Norm a i Hearing 
Children Who Took Both Tfsts 


Sample 

Numbei 

Mean 

a 

5th & 6lh Grades 

Verbal IQ 

120 

101 6 

23 5 

7th & 8th Grades 

19 1 

102 6 

22 7 

5tli & 6th Grades 

Nan-language IQ 
120 

99 7 

23 5 

7tJ> k 8th Grades 

m 

102 2 

IS 6 


children who weie used as contiols and were given both tests The 
mean IQ's and the sigmas are piacticallv the same foi both tests 
Hence the difference between the two tests found among the haul 
of hearing aic not due to any diftcicnccs m the standardization of 
the tests themselves 

C. Summary 

This rcpoit deals with the intelligence of the Imtd of hcanng 
school child as measured by two different types of test, namely vcib.il 
and non-language 

Tlic hard of hearing children were those who were diagnosed as 
having hearing impairment after having been tested by the 4 J and 
2J audiometers and aftci having had an otological examination bv 
competent otologists The healing loss used in oui study is the 
avciagc healing loss on the speech tones on the 2 J audiometei 

A total of 1,404 haid of hcaiing and 1,556 noimal hearing chil- 
dren weic tested bv menus of a veibal intelligence test (the Prntnci 
Intelligence Test), A total of 315 haid of heating and 372 noimal 
hcanng were tested by means ot a non-language intelligence test 
(the Pintncr Non-Language Mental Test) All tJicsc childicn 
were in Giades 5 to 8 inclusive in the public schools of New York 
City, 

1 he mean veibal IQ for the noimal hearing gioup is 100 6, foi 
the haid ot hearing g.oup 94.7 This diffe.cnce is statistically 
Signihcnnt The mean IQ foi those who are very haid of hearing 
“ 92 ‘ 4 * somewhat lower than the IQ foi the hard of hearing gioup 
in general Almost nil the correlations between amount of healing 
loss and verbal intelligence aie small but negative, The haid of 
leanng child ts slightly handicapped with lcfercncc to tile usual 
verbal intelligence test. 
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The mean non-language IQ foi the normal heat mg group is 102 2, 
for the hard of hearing gioup 99 3 This difference is small and 
is not statistically significant The mean non-language 10 foi the 
very haul of hearing is 99 3, the same as for the whole hard of 
hearing gioup 'The coi relations between loss of hearing and IQ 
for non-verbal intelligence are very small and tend to be positive 
rather than negative There seems, theicfore, to be no diffciencc 
in non-language intelligence between the noimal and hard of hearing 
These icsults seem to us to indicate a slight handicap so fai as 
the acquisition of language is concerned on the par t of the haul of 
hearing school child, His hearing loss makes it a little moie difficult 
for him to acquiie the same proficiency in language as the normal 
hearing school child Because of this lie finds it a little moic difficult 
to keep up with the normal heanng child in Ins progiess through 
the grades He scores a little lower dn the usual educational 
achievement test School wotk is piedominantlv dependent upon 
verbal achievement, hence the slight handicap of the haid of heanng 
child, at least in the giades This slight letaidntion in language is 
reflected in the usual vcibal intelligence test, and theteforc the 
lower verbal IQ of the hard of heanng group If we take this 
vcibal IQ as a measure of gcncial intelligence, we would be bound 
to conclude that the haul of heanng child is somewhat lowei in 
general intelligence than the heanng child We do not subscnbc to 
this conclusion Intelligence can be measured in othei ways than 
by means of language Wheie a handicap in the acquisition of 
language occuis, a veibal intelligence test is not the best means for 
a mcasuic of gcneial intelligence A non-language test should be 
used When we use such a test, we find that the difference in IQ 
between the haul of heanng and the noimal heanng is reduced prac- 
tically to zero Oui conclusion thcrefoie is that theie is no teal 
diffeicnce in basic gcneial intelligence between ha id of heanng and 
normal hearing school children in the giades The hard of heanng 
suftei fiom a vciy slight handicap in the acquisition of language 
which is lcflccted in their scoies on vcibal intelligence tests and m 
the academic pan of their school woik. 
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FORWARD CONDITIONING, BACKWARD CONDI- 
TIONING, AND PSEUDO-CONDITIONING IN 
THE GOLDFISH* 


IJefiai Imcnl of Psychology, University of Wisconsin 


H F Harlow 1 


A Purpose 

The puipose of the following experiment was to study the forma- 
tion of new stimulus-i espouse capacities m the goldfish (Canaistn\ 
ttintiltis). Although tests were made foi delayed and tiace fonvard 
conditioned reflexes and foi backward conditioned reflexes, the pri- 
mary emphasis was placed upon the phenomenon of “pscudo-condi- 
tioning,” desciibed by Gtethei (4) in a previous aiticle, in which 
the substitute stimuli aic never paired with the onginal stimuli but 
attain the capacity to elicit a response spontaneously aftei the original 
stimulus (a stiong, shock stimulus) has been presented a number of 
times 

B Pertintnt Literature 

The litciaturc of conditioning in fish not only pioves that con- 
ditioning can take place, but also shows clcnily that true conditioned 
inhibition [Fioloff (3)] and conditioned disci imination [Fioloff 
(2), Bull (1)] can be established Thcie is also substantial evidence 
that such conditioned i espouses aie retained for a consideiablc peuod 
of time, a week to a month oi longei 

The obseivalions of Seais (5) made on two goldfish are of particu- 
lai linpoitance to the problems of this papci since Seais not only 
desciibed '‘pseudo-conditioning” but also discussed its characteristics 
of fan ly iapid acquisition (less than 70 tuals), icsistance to “experi- 
mental extinction,” and good letention Fuitheimoie, Seais mtei - 
pictcd this phenomenon conectlv as being a coitical dominant, "pro- 

*lteccivcd in die Editonal Ofhcc on August 13, 1938 

The anthoi wishes to express thanks to Mis Noima Met/nei, Miss 
Rachel Staic, and Miss Audicy Beatty who assisted m conducting the re- 
ported expei iments . 

This icscnidi was suppoited in pait by a giant hom v\ rA 
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(| need . bv citliei stiong external stimulation* or by scciftion of 
ccitain hoimoncs ” Sears, however, chose dclibeiately not to 
investigate the phenomenon furthei in his study of the effect of optic 
lobe ablation 

Sears did not point out that his observations difteicd in one char- 
acteristic (probably more 1 apparent than real) fiom those of the other 
workcis who had investigated the dominant in frogs, toads, cats, 
and dogs The dominant of eailiei workers was obtained as it ie->ult 
of hoimic or of visceral afferent stimulation of centers in the neivous 
system Scars’ dominant was induced as a result of external afferent 
stimulation The dominant of the eailiei woikcrs explained how 
the organization of primal ily unlearned , inherent 1 espouses took 
place The dominant described by Seais was a new, individual ac- 
quisition, a special (learned?) capacity of the particular animal, not 
of the species. Fuithcimoic, in spite of the fact that cnilicj woikeis 
[Ufland (7), Uchtomsky (6)] had claimed "persistence” to be one 
of the chaiactcristics of the dominant, the new stimulus-response 
capacities m their studies persisted little if any longer than the pn- 
maiy stimulating agency, e,g,, the hormones of visceial tensions The 
dominant obtained by Sears obviously persisted long after the stimu- 
lation sou ice, external afferent stimulation had ceased, since gieat 
difficulty was encounteied in "cxpci imen tally extinguishing” these 
connections Seais’ work suggests and Giethci’s woik pioves that 
dominants established by strong exteioceptive stimulation may pci - 
sist foi at least as long as most response patterns acquucd by paned 
stimulation, 

C Subjects, Apparatus, General Method 

Foity-ninc goldfish (Canassius aura/ us) were used as subjects 
Between test periods these animals were kept, singly or m pans, in 
a scpaiatc “home” room in small glass containers 2.5x3.5x7 5 
inches in size The test chambci was a glass bowl 3 inches deep and 
12 inches square. Each of two opposite sides of the test chamber 
was lined with a copper electrode, covcied on the cxtcnoi with a 
piece of perforated cardboard which prevented the fish fiom making 
direct contact with the copper. 

Regular 110 volt alternating cm lent served as a curient soutec 


“Italics ours 
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and was led through two circuits, one containing a 1 esistance of 925 
ohms, tile othei a variable lesistance of 1-65,000,000 ohms The 
constant resistance piovided the unlearned stimulus and the vanablc 
lesistance piovided one of the acquued stimuli An audio-vibiatory 
stimulus used as a second substitute stimulus was produced by an 
oscillatoi and amplifier which fed a loud speakci placed on the table 
back of the bowl 3 

The fish were tested once a day save duting the retention peiioda 
and each fish was allowed sufficient time after being bi ought fiom 
the living bowl to the test bowl to become adjusted to the new situa- 
tion Usually 5-10 minutes sufficed to produce a quiescent state 
Since the specific pioceduic vaned m the diftcicnt part of the expci i- 
ment tins is bucfly mentioned foi each part. 

D. Method, Results 

1. Foi /nation of Foituard Conditioned Reflexes 

Fonvaid conditioning was established by presenting the condi- 
tioned stimulus (weak shock oi vibiation) foi three seconds and im- 
mediately following with a strong shock. Vauable intervals, 
fluctuating up to 30 seconds atound a 2-minute aveiage, were al- 
lowed between successive trials This pioccdure was lepeated 10 
limes pci day Fiona Day 2 on, the training pcnod was preceded by 
five retention tnals in which the conditioned stimulus alone was 
pi esented 

Whcie shock was used as a conditioned stimulus in this test and 
m all subsequent tests a shock just stiong enough to elicit pectoral 
fin movements was employed This was determined by starting with 
approximately 1,000,000 ohms resistance and then gi actually de- 
ceasing the ohmage until pcctoial fin movements appeared The 
ohmage was then inci eased and the point at which no movements 
appeared lecordcd The pioccduie was lepeated 3-4 times, the fish 
weic then isolated fot 24 hours and the threshold pieviously found, 
checked. This was icpealed foi 5-10 days until a tiue thieshold had 
been obtained 

The i espouse to the stiong shock was a violent smuggling or 

a No attempt was made to determine whether oi not the stimulus was a 
Hue auditoiy or vibratory stimulus, since this was not essential to the gen- 
eral plan of the expeument 
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flight response, and the conditioned 1 espouses to the conditioned 
stimuli after framing ivere siinilai m form though usually of less 
intensity Evciy lcsponse was lated foi intensity on 5-point scale. 

Conditioned responses were obtained in 11 fish In Tables 1 and 
2 the following forn measures are given {a) The nurabci of tnsils 

TABLE 1 


Forward Conditioning in II Goldfish 
(Ci?* — •"J inunal” shock, US—' ^’stiong” shock) 


Fish 

No 

Tna 
1st CR 

Is icquired 

Ci l tenon 

Trials before 
100% letention 

Maximum 
ictentiun 
in days 

1 

2 

+6 

60 

7 

2 

16 

88 

no 

7 

3 

8 

20 

50 

7 

4 

21 

+9 

50 

7 

5 

15 

36 

70 

7 

6 

13 

27 

40 

7 

7 

15 

38 

90 

7 

30 

7 

26 

100 

16 

31 

8 

29 

70 

16 

32 

4 

16 

40 

16 

33 

9 

27 

60 

16 


10 7 

36 5 

67.2 

10 2 


‘Where abbreviations are used throughout this papti CS = conditioned 
stimulus, US = unconditioned stimulus, CR — conditioned response, PCS 
= pseudo-conditioned stimulus, and PCR = pseudo conditioned l espouse 


TABLE 2 


Forward Conditioning in 6 Gouinsu 
(CS — vibration, US— strong shock) 


Fish 

No 

Trials 
1st CR 

required 

Criterion 

Trials befoi e 
100% retention 

Maximum 
retention 
in d.iys 

11 

9 

27 

70 

14 

12 

14 

68 

120 

14 

13 

5 

19 

60 

7 

14 

28 

57 

80 

7 

15 

17 

79 

90 

3 

16 

41 

88 

100 

7 


17.3 

56 3 

86 6 

86 


bcfoie the appeal mice of the fiist conditioned i espouse, (/*) the 
number of trials befoie the appeal ancc of five conditioned i espouses 
in the 10 trials of a single test period, (c) the numbci of tiainmg 
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trials befoic obtaining 100 pci cent retention for 24 houis (five con- 
ditioned i espouses in five trials) and (d) the maximum period of ic- 
tention v Inch was tested An aibitiary cnterion of three conditioned 
responses in five trials was followed heie 

Forward conditioning was established in all fish tested and the 
speed of learning is in keeping with that found by other investigators 
(Scars, Fioloff) both in the number of trials before a single con- 
ditioned response appealed and the numbei of trials befoic the re- 
sponse became stable and reliable. One characteristic deserves men- 
tion and this is the appaient non-spccificity of the conditioned 
responses After tiaming, any slight noise oi jar scived frequently 
to produce flight responses even though the tiue conditioned icflex 
was not picsented. Fuithcimoie, aftei training had been established 
the threshold fm the CS of liminal shock became markedly lowcicd, 
as indicated by the fact that though many times the original amount 
of lcsistancc might be used, a stiong flight lesponsc would still be 
obtained 

2. Foi /nation of Backwa/d Conditioned Reflexes 
In the foi mation of backward conditioned leflcxcs the uncon- 
ditioned stimulus of liminal shock was piescntcd as soon as the fish 
had become quiet, usually in 20 to 30 seconds. The results of this 
test arc picsented in Table 3. Since the time interval vaned fiom 


TABLE 3 

Backward Conditioning in Goldfish 
(CS — ‘‘liminal 11 shock, US — strong shock) 


Fish 

No 

Tunis 
1st C-R 

lequired 

Cii'cnon 

Trials before 

100% retention 

20 

5 

115 

140 

21 

15 

134 

140 

22 

12 

12S 

130 

23 

9 

91 

140 


8 0 

117 0 

137 5 


Inal to tnal and since it was always longer than foi the foiwaid 
conditioning, a contiol foiwaid conditioning senes was tested in 
which foi evciy fish the time intcival between piescntation of the 
conditioned and unconditioned stimulus was matched for every tnal 
These lcsults aic piescntcd in Table 4 

These lcsults indicated that baclcwaid conditioned icflexes could 
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TABLE + 

Controlled Forward Conditioning in Goidfish 
( CS — “limmnl" shock, US — stiong shock ) 



Fish 

No. 

Trials lequn e<l 

IstC-R Cii’ctian 

Trials before 

100% retention 


2+ 

11 

16 

4-0 


25 

6 

34 

60 


26 

14 

17 

50 


27 

8 

19 

30 



97 

24 0 

45 0 


appcvently lie formed but that they became stable only after a rela- 
tively long period of time. Since, however, Grethcr (4) had pie- 
viously shonn thif backuvu d conditioned icflexes in monkeys weic in 
reality "pscudo-conditioncd” reflexes the same control was run for 
the goldfish that had previously been run for the monkeys, the con- 
tiol being described below. 


3. Fot motion of "Pie it do -Condition ed JJ Reflexes 

Pscudo-conditioucd reflexes were obtained by presenting the stiong 
shock stimulus independently of any other stimulus 10 times a day 
at irregular intervals varying up to 30 seconds mound a 2-minutc 
standard The previously indifferent stimulus was then picsentcd 
five times and the responses were noted From the second day on, 
the previously indifferent stimulus was presented for five trials (and, 
of course, never reenforced), 10 training trials weie next given (the 
strong shock presented, but never paired with an indifferent stim- 
ulus), and then the onginallv indifferent stimulus was picsentcd five 
times. Ail othei ciitcria were the same as those used in the pre- 
viously described fonvard conditioning experiments Two groups of 
four fish each were tested, the first group were “tiained” individu- 
ally, the second group were placed together in the bowl when the 
strong shocks were presented but were separated for the tests of ic- 
sponsivencss to the "limmal” shock. The results for these subjects 
arc given in Tables 5 and 6 

The results for pseudo-conditioning indicated that the new stim- 
ulus-respouse connections wete fotmed as lafiidlv without pairing 
of stimuli as they wet e with pah mg of conditioned and uncon- 
ditioned stimuli Furthermore, retention was at least as good for 
the pseudo-conditioned responses as for the conditioned i espouses. 
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TABLE 5 


Pseudo-Conditioning in GoiortsiJ, Subjects Traini-d Separately 
(Pseudo — CS — 'Minimal” shock, US — strong shock) 


Fish 

Tual 

Is required 

Trials before 

Maximum 

retention 

No 

1st OR 

Ci \lci ion 

100% retention 

in days 

100 

10 

20 

20 

21 

101 

10 

20 

30 

21 

102 

10 

10 

20 

21 

103 

10 

10 

20 

21 


10 0 

15.0 

27 5 

21 0 


TABLE 6 

Pseudo-Condi honing in Goldfish, Subjects Trained in a Group 
(Pseudo — CS — ‘Minimal” shock, US — strong shock) 


Fish 

No 

Tnals required 

1st CR Critmov 

Trials before 
100% letcntion 

Maximum 
retention 
in days 

110 

10 

10 

20 

21 

111 

10 

20 

30 

21 

112 

10 

10 

20 

21 

113 

10 

10 

20 

21 


10 0 

12 S 

20 0 

210 


Though not indicated in the two tallies above a total of 40 strong 
shock ti inis were given Fiom the 20th trial on the fish became ex- 
ticmclv excitable and it was actually difficult to test for pseudo- 
conditioning. In all cases wheie tests could be earned out it was 
found that the Iimcn to shock was greatly depiessed and that the very 
weakest shocks almost invanahly elicited a icsponse Actually there 
was indication that the pscudo-conditioncd responses were formed 
moic rapidly than the conditioned responses and that the foimer wcie 
more reliable and were bettei retained 

4. Non-Specificity of Fotiuaid Conditioned Responses to Modality 

of the CS 

Non-specifiuty of fotwaid conditioned responses was measured by 
first testing for limens to both shock and vibratoiv stimuli (No 
Iimcn foi the lattei was found even when the amplifier produced a 
vibi ation of 128 dv/sec. at an amplitude of approximately 50 deci- 
bels.) Tiaining for forwaid conditioning was then earned out, 
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the CS being a "luninal shock” and tile US a stioilg bhock, Non- 
specificity was tested by presenting a tone of 128 dv/scc with an 
intensity of about 30 decibels. Spread of conditioning fiom “imninar 
shock to vibration (a different sense modality) is indicated in 
Table 7. 

TABLE 7 

Spread of Conditioning rnoM “Limimal" Shock, ixj Audio- Vtiiuatory 

Stimuli 



Trials for forward 

Tnals before responses 


conditioning 

to audio-vibrntoiv stun- 

Fish 

“Lirjiififll” shock — strong shock 

oh appeared 

No. 

1st CR 

Criterion 

1st CR 

Ci it ci ion 

301 

1+ 

46 

20 

49 

302 

22 

38 

10 

76 

303 

9 

40 

10 

48 

30+ 

13 

39 

20 

55 


14 5 

40 8 

22 5 

57 


5. Non-Specificity of Pseudo-Conditioning to Oth et Modalities 
Than That of the US oi Related "Luninal" Shock PCS 

To show non-specificity of pseudo-conditioning, li'mcns to both 
shock and vibiatoiy stimuli weie first obtained, the results being the 
same ns in Section 4 above Ten strong shocks a day weie then given 
to foui fish foi five days At the end of each day’s tuaJs five "Jim* 
ma!” shocks and five auditory stimuli weie picsented As is indicated 
m fable 8 non-specificity of pseudo-conditioning was clearly demon- 

TABLE 8 


NoN-SecetriciTY of Pseudo-Conditioning 


Flali 

No 

Tunis before 
To "f, initial" 
IstPCR 

"pseudo-condmoned" responses 
shock To audio-vibrato , 

Critcuon IstPCR 

appealed 
iy stimulus 
Cntenon 

310 

311 

312 

313 

10 

20 

20 

10 

10 

20 

30 

20 

10 

10 

20 

10 

20 

10 

20 

20 


15 0 

20 0 

12 5 

17 5 


strated; the new stimulus lesponsc capacities appealed eaily. weie 
vdy consistent, and the lesponscs were stiong Indeed, better pseudo- 
conditioned lesponscs weie obtained to the vibiatoiy stimulus than to 
the luninal shock stimulus 
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6. Non-Speufiaty of Envuonment m which Fonuaid Conditioned 

Responses could be Elicited 

To dctcimiMC whethci 01 not the role of the tiaming environment 
is a factoi, (lett'i mining or paitially detci mining the elicitation of 
foimctl conditioned icflcxcs, audio-vibiatoiy conditioned reflexes 
wcie set op in foui goldfish in the training situation previously de- 
scnhed Aftci conditioned reflexes had heen fumlv established the 
conditioned stimulus was picscnted to the animals when they weie 
in the "home” bowl both in the experimental and "home” room. 
These "home” bowls had been made as dissimilai to the cxpeumental 
bowl as possible, being not only smaller in size but also ornamented 
with locks and weeds In all cases conditioned responses weie ob- 
tained, no ap parent difference being found between stiengtb and 
fiequency in any of the situations 

7. Non-Specificity of the Envn onnient as a Factoi in the Elicitation 

of Pseudo-Conditioned Responses 

The effect of varying envnonments on pseudo-conditioned reflexes 
was also tested, the conditions being sinulai to those of Section 6 
above, save foi the fact that the unconditioned stimulus (shock) and 
the (audio-vibiatory) pseudo-conditioned stimulus were nevci paired 
Aftci pscudo-conditioncd lcsponscs to audio-vibiatoiy stimuli had 
been foimcd in foui goldfish they could be elicited in cithei the ex- 
pci imental bowl oi the "home” bowl and in cither the cxpeumental 
loom or the "home" loom with equal case No distinguishing cliai- 
acteiistfcs weie obscivcd In Giethci’s expenmen t on monkeys it 
should be noted the pscudo-cunditioncd i espouses were specific to the 
total tiaming situation 

E Summary and Conclusion 

1. Both delayed and tiace conditioned lcflexes were established .n 
the goldfish Aftez being fizmly established these responses weie quite 
stable and could be retained foi two weeks oi longei 

2 llnckwaid conditioned i espouses wcie appaiently firmly estab- 
lished in two oi tluee times the numbci of tnals nccessaiv for the 
foimation of the foi waul conditioned reflexes 

3 Pscudo-conditioncd leflexes, in which the unconditioned and 
"conditioned” stimuli wcie ncvei paned were also foimcd in gold- 
fish These icflexcs weie established as lapully, if not more iapidly 
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than the true, foiwaid conditioned responses. Pseudo-con ditioned 
responses once fiimly established were quite stable and were ictamed 
for at least tincc weeks, as long as or longer than the forward con- 
ditioned responses 

4 Foiwaid conditioned responses arc not specific to the scnsoiy 
modality of the conditioned stimulus. Thus after the formation of 
a conditioned response in which a “liminnl” shock was associated 
with a stiong shock, a pieviously inadequate audio-vibratoiy stimulus 
also elicited a response. 

5 Pseudo-conditioning is not specific to the sensory modality of 
the unconditioned stimulus Thus after repented strong shocks both 
previously inadequate “hmiiial” shocks and also audio-vibrator} 
stimuli elicited pseudo-conditioned responses 

6 Aftei both conditioned and pscndo-con ditioned icsponscs have 
been foimed they may be elicited in other environments than that of 
the environment in winch the “learning” took place. 
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THE TREATMENT OF ENURESIS BY THE CON- 
DITIONED REACTION TECHNIQUE* 

Depm Uncut of Psychology, Northwestern University 


John J B. Morgan and Frances J Witmer 


Enuresis may be defined as the condition in which there is a lack 
of voluntaiv control of mictuiition aftei the age when the habit of 
vohmtaiy conti ol should have been established Most writers agiee 
that mictili itional contiol should be learned not later than the third 
year aftei bnth 

The numbci of children who, accoidmg to the three year stan- 
daid, aic cnuictics vanes with the repoits of different investigators 
but, accouling to a summary of such studies by Louttit (1) about 15 
to 20 per cent of diildien exhibit enuresis. 

A host of factois have been blamed foi enuresis. Some of the 
physical causes which have been cited aie. anatomical anomalies, 
local nutations, chtomc inflammatory processes of the internal 
urinary regions, glnndulai distuibances, diseases of the kidneys and 
urinai y tiacl, abnot mail tics m the chcnustiy of the urine or in the 
amount of mine secreted, nutritional factors, diseases of the tonsils 
or adenoids, and db eases of the central neivous system On the psy- 
chological side some of the causes named aie lack of pi oper train- 
ing, the tendency of the child to sleep too soundly, feai, emotional 
instability, the sense of failmc, lack of confidence, desire foi atten- 
tion, ovei dependence, jealousy, lack of intelligence, dreams, deliberate 
misconduct, and stubbornness 

The methods of ticatment that have been picsciibed aic even moie 
diveise than the causal factois which have been suggested. These 
include (^) punishments, such as putting the offending child in a 
pcrambulatoi and parading him bcfoie his comrades as though lie 
were a baby, ot hanging up his wet bedding so that all the neighbors 
may see, (h) physical remedies, such as tonsilcctomy, cncumcision, 
distention of the bladder, mitiitional ticatmcnts, and sti etching the 
anal sphincter , (t) drugs, such as atroplunc, thyroxin, pituitary ex- 
tract, testicular extiact, camphor, belladonna, and phenobarbital , 

*Ueeeivod in the Ktlilorlnl Oflice on August 15, 1938 
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(r/) psychological tcinedies, such as making the child take icsponsi- 
bility foi his own control, awarding stats on a chait loi diy nights, 
giving the child suggestions, and getting the child up at lcgulnt inter- 
vals duiing the night; (<?} miscellaneous lemedies, such as restnction 
of the fluid intake especially befoic letinng, cniefut selection of diet, 
exercising control of the sphincter (by the stait and stop technique 
as long as the urine lasts on any one mictiintion), injections of stenle 
solutions, keeping cha its, avoidance of emotional excitement, change 
of enviiomcnt, elevating the foot of the bed, placing a tightly rolled 
towel on the child so that he will he foiced to lie on Ins side, and 
making the child sleep on a haid m.ittiess. 

Most of the thconcs and methods of treatment place the blame 
(eithei tacitly 01 openly) on the child himself This attitude tends 
to make the child develop a sense of guilt and is piobably responsible 
for most of the conduct disorders and personality difficulties that aic 
so often found to accompany enuresis Instead of blaming the child 
when he docs not leant, it would seem wisci to blame oui education il 
pioecdurcs A clcai cut analysis of the learning pioblcm involved 
should lead to the foimulation of a more successful method of teach- 
ing the child than anv of those methods mentioned above 

Any analysis should state cleatly just what the child should learn. 
Most of the earlier methods sticsscd the need for icfi anting from 
mictuiition fot a longci or shoitci peiiod of time. The child was 
impiesscd with the fact that he must control himself. A little lcfiec- 
tion will show that the objective of vohmtaiy contiol and lcstiaint is 
a fictitious objective It makes little diffctencc how long ait intcival 
elnjtscs between voidings One may imitate a dozen times a day and 
still keep dry, piovidcd he -urinates at the proper place The objective 
should be to teach the child to get up (01 give the signal to someone 
else to get hint up) and go to the urinal instead of wetting the bed 
Even if lie lias some physical condition which makes him want to 
uiinatc icpeatedly, he should be able to leant to get up and go to 
the urinal 

I he tiaining that the cnuietic child needs has no immediate rela- 
tion to the amount of uiine passed, the number of urinations pei unit 
of time, nor the tune of day 01 night at which the urination occurs. 
Let us repeat, the only rational objective of the tt anting is to teach 
the child to uiinatc in the piopei place He should be taught to sub- 
stitute the uiinal for the bed as a place foi his toilet activities. 
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Mictuntion in infancy and eaily childhood is a reflex process. 
The adequate stimulus for the opening of the sphincter is the pres- 
sme within the viscus. When this pressure is sufficiently relieved by 
fluctuation, anothei leflcx piocess closes the sphmctei Both aie posi- 
tive pi ocesscs The cyclical cliaiactciistic of mictuntion comes about 
as follows The beginnings of tension in the bladdei aie not suf- 
ficient to cause an opening of the sphmctei Instead, the tension must 
reach a ccitam tlneshold intensity hefoic it become adequate to cause 
the i eaction Having reached this point, theie is a satisfaction of 
the need, followed by a lclief from tension Thus there is a con- 
tinual sequence of building up of tension, lclease by satisfaction of 
the need, and iclaxation and iclief fiom tension, 

How is the child tiamcd ? Some wntcis maintain that he must 
be taught to substitute conscious control for tins reflex act How- 
ever, conscious conti ol is a hv-pioduct of a tiaimng proceduic which 
proceeds on a diftcicnt basis It is failuie to lecogmzc this fact winch 
leads to pcisistcnt enmcsis If the fiist learning is not accomplished 
easily, the adult is baffled, places the blame on the child, urges him to 
conti ol himself, and sets up unfortunate and fearful attitudes winch 
complicate latlier than help in the solution of the pioblcm 

The oidmaiy tiaimng piocess, by means of which the average 
child successfully lcains the propei toilet habits, can be analyzed as 
a foim of conditioned icaction learning. The procedure usually be- 
gins by obscivmg the oulinary rhythm of the child so that a guess 
can be made as to the time intervals between actions Just before it 
would be normal fot the lcgulai cycle to end in a reflex discharge, 
the child is placed in a postme which facilitates dischaige After a 
few tnals the postuic becomes a substitute stimulus foi mictuntion in 
place of the viscciat tension Having taught the child to unnatc as 
a response to the posture, the paient or nuise may repeat some word 
each time aftei the piocess of urination has begun This woid, after 
scveial repetitions in the proper mannci, becomes a signal for the 
child to use In othci woids, the bladder tension lesults in the use 
of the learned signal woid by the child instead of reflex mictuntion 
When tile child is old enough to take caie of himself, bladder ten- 
sion leads to walking to the unnal without the use of any signal to 
anothei to help him 

When a child is pioperly tiaincd, bladder tension will lead to 
walking movements almost unconsciously, 01 to restlessness if he can- 
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not reach a toilet Any good mother knows the symptoms of bladder 
tension She mav have a child out upon an expedition of some sort 
and notice that lie becomes restless, standing fiist on one foot and 
then on the other The child himself may not be actually awaic of 
his needs, but the obseivant mother senses them He has become so 
conditioned that the bladder tension stimulates him to incipient walk- 
ing movements The impoitant element in this learning is not that 
lie has learned conscious self conti ol, but that he has learned the sub- 
stitute i espouse of going to the toilet. 

The same elements aie involved m tiaming the child to remain dry 
at night The child is taken up at some time dining the night which 
will anticipate Jus action The propci training docs not stress the 
need for refraining foi urination through the night, but it does stress 
the substitution of a toilet action for bed wetting 

Hence, it follows that if the enuietic child is to he cured the first 
step is to get a stimulus which is adequate to get him out of bed and 
stait him for the toilet If this stimulus follows closely nftci the 
bladder tension, he can be taught to icspond to the bladder tension 
by rising A gong was selected as a stimulus and signal for going to 
the toilet 

The apparatus used to accomplish tins puiposc is vciy simple. 
Under the child is placed a pad which is wued in such a rnannci that 
moistmc will close an electric circuit, which, in turn, sets oft a loud 
bell or a buzzer 

The airangcmcnt of the pad and the wiling is lllustiatcd in the 
diagram (Figure 1) The pad is made up of tlncc thicknesses of 
cloth, two of which aie wiied and one left plain The cloth may he 
muslin, Indian head, soft cotton, oi linen' some fabuc that will 
readily absorb moistuic The uppei and lower laycis aie tin ended 
with number 30 B & S guage bate coppei wue. The wncs in each 
of the uppei and lower layers, aie thicaded in paiallcl lines about an 
inch apait and all the wires in one layer aie attached to a single lend- 
oft wire The thice pieces of cloth are then placed together in such a 
mannei that the plain layer lies between the two wued laycis 
Fur thei more, the wires in the top layer aie aiianged at light angles 
to those in the lowei layei so that there will be a great nunibei of 
points whcie the wnes of the upper and lowei layei will he sepaiated 
only bv the insulating middle layei. As soon as the middle layei 
becomes moist a contact will be formed between the top and hottom 
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Diagram or Enuresis Pah and Connections 
The top layei of the pod (A) shows the wnes running horizontally. The 
middle layer of the pad, without wires, 13 shown folded back at U The 
bottom layei, with wncs mnning veilically, is shown at C The wire f 10m 
the bottom layei leads off from the pad at D to the switch F, then thiongh 
the 45 volt U-batteiy to the iclav, returning thiough E to the lead-off wuc 
to the top layei of the pad When n connection is made fiom the top to the 
bottom layei of the pad, by means of moistme, the lelay is operated, clos- 
ing the independent ciicmt at G and ringing the bell The pad is tied to the 
bed by means of the tapes extending fiom the foiu cmneis 

layei s The two lead-off wires fiom the pad aie connected with a 
iclay thiough a 45 volt 13-battciy This lelay opeiates a bell circuit 
The only piccautions needed in setting the pad foi the night wcic 
to make sme that the pad was fastened sccuicly, that it was d 1 v, and 
that the connections wcic all good Usually the battei les and bell 
wcie placed beneath the child’s bed 
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The insti uctions given to each child weie kept very simple It was 
calmly explained that the ,ippaiatus was merely a device to help him 
wake up and go to the hathioom when he had to uiinate He was 
told that when he staitcd to inmate the bell would ring and that, 
when he heard this bell, he should get up immediately, thiow the 
switch to stop the bell, and go to the bathroom He should go to the 
bat hi oom, even though he might think he had finished urinating, and 
see that Ills bladtlci was as empty as lie could make it Then he 
should come back, remove the wet pad and icplacc it with a div one, 
connect it and go to bed again If the child was too small to make 
the connections himself, a nuise or attendant did tins foi him 

Five eases of chronic enuresis were used in the ougmnl cxpci unent 
Fom of them lcsponded icadily and learned to get up and go to the 
toilet in place of urinating in the bed One subject lcai lied aftci five 
trials, the second after fom, the thud after six, the fouitli learned 
paitially after five tuals, but lcquued fointccn for complete learn- 
ing The fifth child was found, aftci a bucf trial, to have bladtlci 
trouble which icquucd medical care He was icmovcd fiorti the 
home wheie flic experiment was conducted and no fmthci oppoi- 
tunitv was given to give him further training 
While the number of subjects were few, the fact that nil except 
one, and that one a pathological case, lcsponded so readily to treat- 
ment, is strong confinnation of the soundness of this method of edu- 
cation, The pi unary put pose of this pnpci is to indicate the 
theoretical soundness of the principles involved. 

Since the inadequate stimulus should piecedc the conditioned 
stimulus, our expci iment is ideal foi establishing a conditioned re- 
action, The bladder tension ahvavs preceded the ringing of the bell 
but by short enough interval foi the child to learn to respond to the 
intci nal stimuli without waiting ta heat the bell ring 

One interesting tendency noted among the children given this 
turning was the general impiovement in their pcisonalitv and be- 
havioi One subject became neatei in her dress and appearance 
Another was moic eagei to enter social activities and games Anothci 
became much more lesponsible in his attitude Anothci was jcpoitcd 
to have become moie self-reliant and eagei to do things for himself 
rbese changes in personality chaiactcustics suggest that the symp- 
tomatic behavior so often found in enuietics is a secondary icsult of 
wrong training No attempt was made to coirect pcisonaliiy peculuu- 



JOHN J B MORGAN AND FRANCES J WITMER 


65 


lties in this experiment. Enutesis was merely regaidcd as a habit 
which could easily be replaced by another habit. 
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A STUDY OF THE DEVELOPMENT OF THE AIR- 
RIGHTING REFLEX IN CATS AND RABBITS* 1 

Not ilnueslei n University and Tufts College 


John Warkentin and Leonard Carmichael 


One of the picsclU wrtters lias picsented a note reporting the 
history of the study of the an -righting lesponse in cats and also 
giving some preliminary data upon the development of this lesponse 
in ontogeny The reader is refened to that paper (1) for intro- 
ductory details 

In the piescnt paper, a lepuit is presented of an expei imental study 
of the development of the capacity in young cats and labbits to turn 
in the air and land on then feet when dropped fiom an inverted 
position The relationship between the development of this response 
and the giowth of the functional visual mechanism is descnbed. An 
mcidcnt.il note on the development of this response in young guinea- 
pigs is also presented 

A standard procedure was used in the present study The animals 
wcic suspended upside-down in a specially constructed double clamp 
appaiatus which allowed all four legs to be released simultaneously 
Figure T si lows a diagmm of this apparatus The brief study re- 
ferred to above had demonstrated that it was vntually impossible to 
hold and release the animals satisfactory by merely giasping the 
legs with both hands In the piescnt appaiatus, padded jaws weie 
piovided, arianged in such a way that the front legs weie held m 
one clamp and the hind legs in anothci When inserting an animal 
into this holdci, the cxpci nncntei held the animal’s legs up into the 
jaws The expei unenter then put his foot on the lower pedal which 
allowed a tension, sufficient to hold the legs, to he excited on the 
jaws of both clamps When the animal was to be released for experi- 
mental study, it was then only necessaiy to give a shoit pull on the 
trip-coid, and all foui legs weie simultaneously and completely fieed 
from suppoit, thus staiting the animal’s fall This apparatus proved 

*Rcccived in tilt Editonnl Office on August 27, 1938 

'These expei unents were conducted in the Laboratory of Psychology of 
the University of Rochester 
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FIGURE 1 


vcrv satisfactory. It can be used by one cxpci imentei working alone. 

In addition to careful observations of the air-righting behavior of 
the animals noted above, motion pictuics were also taken of the ic- 
spnnse. In making these pictures, a Cine Kodak Special 16 mm. 
Cameia was used, set to 64 frames a second, the shuttei at the 
same time being set at onc-quartci normal opening, employing a lens 
stop of f 1 9 and three 1000-watt lamps foi illumination. The 
cameia was always at a constant distance from the animal. This pro- 
ceduic gave clcai pictuics, most effectively arresting the movements 
of the falling animals The animals reported upon here were photo- 
graphed during ftom one to three drops each dav Caieful non- 
photogtaphic supplemental y records, based upon dnecl obseivatron, 
were made of 10 additional drops per day of each animal. Daily 
weight accords were also kept of all animals, and simultaneous ob- 
servations on the development of visual function wcic made ns de- 
scribed below. 

In the analysis of the moving-pictuic rccoids, the fust indication 
of any beginning of the true righting response was considered to be 
that diop m which the animal gave a clear-cut turning reaction of 
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its head aftci it had fallen clear of the restraining jaws, followed by 
at least a slight twist of the entire biachial region In direct, non- 
photogiaphic observations of an-nghting, the fiist evidence of light 
ing which could be noted was taken to be a landing of the animal in 
a position so that the head and shouldeis weie turned about the 
horizontal axis to the extent of at least 180 degrees, while the pelvic 
region remained definitely letarded in this twisting movement These 
cntcua were based on the analysis of the an-nghting reaction pre- 
viously leported ( 1 ) 

The fiist good lighting (or “100% righting”) as analyzed fiom 
the motion-pictuic films was that in which the animal’s body had 
alicady assumed the normal light-side up position and showed no 
significant twist out of this position at the time when it touched 
the pillow, and fuithcr, that all four legs made a relatively simul- 
taneous contact with the piflow. In the case of non-photogi apluc 
obscivations at the time of diopping, such a pcifect landing was m- 
fened if the animal did not need to make any body adjustments after 
ai living on the pillow. 

Finally, an effort was made in the cinematographic analyses to 
determine the movement sequences by means of which an animal can 
so rapidly turn its body completely around in air The standaid drop 
of 30 cm used in this cxpenment takes only about one-quaitci of a 
second The method of analyzing the l espouses involved in air-right- 
mg was to piojcct the fiamcs one at a time, and then to trace the 
gross outlines of the animal in its various positions during the 30 cm. 
fall 

Experiments with Kittens 

Ten kittens taken from four different litters wete diopped 10 
times daily, beginning the first day after buth It was found that 
during the fiist four weeks of life, the kittens usually did not turn 
over dunng then fall thiough the an, but landed flat on then backs 
A summaiy of the time requned at difteient ages to right on the 
pillow is given for the ten kittens in Table 1. This lesponse, while 
not an an-nghting tesponse, is, as suggested in the work of Coiomos 
(2), Windle and Gnfhn (8), and one of the present wnteis (1), 
piobably to be considered as at least one of the piccuisois of the 
capacity to light in an The letteis on the left margin in the table 
identify the foui litteis Each figure in the table itself indicates 
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TABLE 1 

Kitten Righting On a Support 


Ages arc given in days Figures in the table itself refer to time in 
seconds which is leqmred for animals to light themselves on the pillow 
support after falling on tlieir hacks 



Ages 

Ages 

Ages 

Ages 

Ages 

Ages 

Animals 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

Ad — 1 

2 5 

2 6 

1 S 

1 0 

0 8 

06 

2 

2 i 

2 l 

1 5 

OS 

0 6 

0 5 

Db—i 

25 

2 4 





11 a— \ 

22 

2,2 

1 6 

1 5 

1 I 


3 

2 3 

20 

1 + 




4 

2 0 

20 





5. 

3 0 

2,6 

25 

2.4 

1 7 


Ja~\ 

1 7 

1 5 

13 




2. 

20 

1 7 

1 + 

1,2 



4 

1 3 

I 7 

16 

1 1 




the avcinge time in seconds needed by any 011 c animal to make a 
single righting tesponse on the pillow suppoit Unfoi tvmatcly, it 
was impossible to complete the study of all the animals because 
certain individual animals were saciificcd foi future neuTohistologic.il 
study 

Table 1 demonstutes that in kittens from 1 to 30 days of age, 
there is a gradual but definite decrease in the time necessary for 
lighting aftci the animal has landed on a suppoit in an inveited 
position, Dunng the period from 1 to 5 days, the average tune for 
righting of tins soit was 2,2 seconds for each lesponse, at 6 to 10 
days, the average time was 2 1 seconds. At the age of about 12 
days, kittens usually begin to show a marked increase in neuro- 
muscular codi dination, and consequently, at ages between 11 and 15 
days, the time foi a righting lesponse is only 1 6 seconds on the 
a vd age. At ages 16 to 20 days, the time is 1 3 seconds, and at the 
ages of 21 to 25 davs, the average time foi righting is 1 1 seconds 
By the age of 30 days, the kittens eithei light ns they fall th lough 
the an, oi turn over immediately after landing on their hacks as 
indicated by the average of righting time of 0 6 seconds 
As this gtadual mciease in agility of righting on a suppoit de 
velops, therefore the kittens now and then give evidence of tJ.e 
irst beginning of some incipient righting responses even a little be- 
fore actually landing on the pillow. Vety g.adually, these incom- 
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plotc lighting 1 espouses become moic rapid, until the animal lights 
completely in an. The fust evidence of the beginning of such an- 
righting is seen at the avciagc age of about 23 days. 

Table 2 shows the ages at which air-iighting was hist seen to be- 

TABLE 2 

Kittpn RiomiNfi Falling Rlh ex, or Ahi-Rigii ting, as OnscRVLD Directly 
and Also as Studied fiy Moving-Picture Anaiysis 

Figuies in the table indicate .lges in days when the lespective criteria 
of pciformanu. were leachul (10 drops per day) 


Animals 

Age at 
hi st evul 
of lighting 

70% good 

righting 

100% good 
righting 

Analyzed fioin 
fiist evid, 
of righting 

the movies 
Good 
righting 

Ac — 1 

21 

29 

33 



2 

21 

26 

4B 



1 

21 

30 

37 



Ad — 1 

27 



44 

28 

45 

2 

27 

— 

38 

24 

44 

Ha — 1 

25 



— 

28 


5 

28 

— 

— 

23 


3a — 1. 

21 



— 

21 


4. 

21 

— 

— 

20 



gin, in the data column on the left As seen in the adjoining column 
to the light, 70 pci cent good righting (le, seven good landings in 
10 diops) was obscived at the age of about 31 ]/i days By the 
avciagc age of 40 days, the kittens for the first time succeeded in 
landing squaielv with all foui feet during 10 successive drops. How- 
evci, even aftci this age, thcie were occasions when the kittens failed 
to make a lighting i espouse By the age of 60 days, they still did not 
right themselves in an nearly so legulnrlv as does an adult cat. 

On the right side of Tabic 2, there aie also lesults denved fiom 
the analysis of molion-pictuic film Foi this purpose, animals wcie 
photogiaphcd duung at least one drop per day undei conditions de- 
scribed above A study of these films biought out the fact that even 
responses which at the time looked like peifcct lighting to the ob- 
seivei may actually not have been quite complete However, there 
is no maiked diftcicncc between the lesults of motion-pictuic analysis 
and the ages at which 10 seemingly pci feet diops weie executed by 
the animals on any one day 

It is interesting to consider the tcmpoial relationship between the 
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appearance of air-nghting and the development of functional visual 
capacities in the same animals. During the course of the an-ughtuig 
studies, an attempt was made to blindfold the animals, and in this 
way impau the righting response This effort gave cntnely negative 
results, the kittens righting as well when blindfolded as they did 
noimally, no matter at what stage of development the blind was 
tried. 

However, it is possible to indicate a temporal lelationslnp between 
the attainment of good visual acuity and the appearance of /list 
beginnings of .ur-ughting The method of determining the visual 
acuity of young mammals has been reported in detail (7) 'l his 
method depends on the fact that most animals will “pursue” with 
head and eye movements the progicssion or movement of any gioss 
visual pattern in the immediate environment. This 1 espouse was 
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KITTENS 


* Vieual Acuity of 11* of tro (#-23) 


Beginning of air-righting (R-9) 


FIGURE 2 
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utilized undci laboiatoiv conditions The young animals weie placed 
on ,i vciv small station, uv platfoim located on the bnghtly illum- 
inated intenoi of a larger revolving cylinder The cylindei stood 
upright and earned black and white paper stupes on its inner sur- 
face These stupes were all of the same width at all times, but this 
width of all the stupes coulcl he varied so as to present a very gioss 
or a vciy fine pattern The visual angles subtended for the cxpci i- 
mcntal animals by the stupes, which served as the basis of visual 
acuity dctei urinations could be changed from 720' of aic to 360', 180', 
90', 43', and 11' of aic. The finest stripes to which lcsponses could 
be elicited arc taken as repicsenting an animal’s visual acuity 
Vauoiis tcmpoi al con elutions between diffcient increments of de- 
velopment could thus be drawn. This has been done fot example »n 
Figure 2, whcic the dotted-line cuivc at the left lepresents ages at 



D O All lone vaasolfl gone (rear veaeole) (11-18) 

A A 100$ good air-righting (N’5) 


FIGURE 3 
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w h,ch a visual acuity of 11' was shown by 25 kittens while the sol, ti- 
ll curve with triangles delineates the ages at which a.. -lighting 
could first be seen to begin The median ages fol these two types of 
growth changes are quite similar, the median being 20 days for n 
visual acuity of 11' and the median age for the beginning of a,r- 
nghting being 21 days This graph and Figures 3 and 4 are pci- 
ccntile graphs The percentiles arc marked oft on the vertical axis on 
the left of each graph. The base line indicates age in days as shown 

on the graphs . . . 

The rathe, late appeal *nce of 100 pei cent good lighting is pie- 

sctitcd in Figure 3 The curve at the left with white squares stands 
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A A Beginning of air-righting (R«ll) 
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A & 100J6 good air-hrlghting (N-16) 


FIGURE 4 
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for the ages at which all lens blood vessels wetc completely gone in 
18 kittens The disappearance of blood vessels from the lenses of 
young mammals has been previously studied as a stage in visual de- 
velopment and has been icpoitcd earlier (7) The curve at the right 
with t mingles indicates the ages at which five kittens showed 100 
pei cent good lighting The medians for these two developmental 
mciementi aie seven days apart, and the cuive of lens dealing is 
included simply foi the sake of tempoial oiientation 

The conclusion mav he diawn fiom the data piescnted above that 
au-righting in kittens is not pumanly a visually contiollcd leaction 
in these animals, although the temporal iclation to good visual acuity 
suggests that vision may have some facilitating effect 

Experiments with Rabbits 

The appeal Alice of the ati-ughting reflex was studied in 18 young 
labbits, including both pigmented and albino animals. The pioblcm 
setting was analogous to that just described foi kittens Again each 
fiumal was dropped 10 times daily Cinematogiaphic records were 
taken of some of these animals as m the case of the kitten-falling 
experiment The obseivational data on labbits are piescnted m Table 
3 Rcfeicncc to this table will show that in the labbits studied, 
the fiist evidence of air-iiglmng appealed at ages langing fiom 
10 to 14 days, while 100 per cent good lighting appealed at ages 
langing fiom 15 to 26 days The table fuithcr shows that appar- 
ently the gestation pcuod of the animals does not have as much in 
fluence on the age of ail-lighting as do othei picsumably hercditaiy 
detei min ants, the latter fact being indicated by litter coinpat isons 
A picliminaiv hypothesis that body weight might be impoitant as a 
determinant of age of aii-nghting is probably made unlikely by the 
study of the weights given in the column to the light, which gives the 
weight in giains of each animal at the typical age of 12 days. Weight-, 
at othei ages confirm this obscivation (7) 

The relation between the giowth of an-iigliting and the giovvth 
of visual acuity is shown in Figuie 4 The two cuives with black dots 
represent visual acuities of 720' and 11’ respectively, fiom left to 
light. The two cuives with tnanglcs lepicscnt au -lighting, the iolid- 
linc cuive indicating ages at which the fiist beginnings of an-nghting 
weie noticed, and the bioken-lme cuive delineating ages at which 
100 pei cent good lighting could first be obseived It is inteiesting 
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TABLE 3 

AlR-RiGJiriNC IN RADBns AS OBSERVED DIRECTLY 
The figures .n the tabic indicate ages .n day when the respective enter. a 
„f perfa™aa c ; ware reached (to drop, pe, da, The : a. the n B e 

12 davs. and the gestation periods, aie separately indicated 


Age at 
first cvitl 

Animals of lighting 


70% good 100% good 
righting righting 


Weight in 
gm at age 
of 12 days 


j\'a — 


3 

S 


H 


16 

IS 


21 
20 
i o 



188 

162 

io«: 
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FIGURE S 

Diagrams of movement sequences dining falling in a voung rabbit attluee 
different ages, 10 da>s, 13 days, and 20 days Not every frame is shown 
The fumes represented aie numbered at the left of each diagram, the 
numbering foi each falling sequence beginning with “Frame No 1“ as the 
last frame before the jaws opened. Since the film was photographed at the 
rate of 6+ fiames per second, and the exposuie per frame was about 2 
sigma, the time mteival fiom one frame to the next was roughly IS sigma 
All the diagrams are drawn to the same scale, hence the animal is larger 
at the Intel ages because of normal gain in si 2 e and weight during the 
days rtpiescnted 


righting response This figure may be taken as typical of many 
hundreds of photographed sequences piepnred in this study. It should 
be emphasized that the responses shown in this diagram aie typical 
but that thcie are many minor variations in othei sequences which 
might have been selected for piesentation The pattern of air- 
rightmg in the case of kittens is in ceitain minoi respects diffcicnt 
from that shown here for the rabbit 

The exact movement sequences which the animals perfoim as they 
fall through the air during approximately one-quaiter second arc of 
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mteicst in seveial respects. The problem of just how an animal can 
turn its body completely over in air without any previous impetus 
to do tins trick has long been puzzling In this connection, the very 
fast i c action time is of mteicst, and the question of how tins vc<y 
complex leflex or succession of reflexes is initiated so rapidly upon 
ictease of the animal may justify detailed study. Finally, to the 
knowledge ot tile wi iters, this report constitutes the hist picsent.i- 
tion of diagiams to illustrate the nature of the genetic development 
of the aii-i rghtmg lesponse m young mammals 

Diagrams such as Figuie 5 weie seemed by tiacing the individual 
frames of motion-picture film taken at the rate of 64 fiamcs per 
second. Three ages weie nibftrauly chosen as representative of 
certain stages in affrighting development in the paiticulai labbit 
pictured here 10 days, when no air-righting could be detected; 13 
days, when theie was some indication of air-righting, and 20 days, 
when this rabbit righted perfectly in air It will be seen that nppiox- 
imatcly 18 to 20 frames show the complete sequence of events, be- 
ginning with “Frame 1” as the one bcfoic the appaiatus jaws 
opened and ending with “Frame 18” or whatcvci the last frame is 
as the one where the rabbit lands on the pillow suppoit. Not all 
fiames aic depicted in each of the three sequences, and the fi, lines 
shown are numbered to the left of each diagiam. Knowing the speed 
of the film and the numbet of the frames, it is possible to compute 
the time elapsing between different aspects of the au-nghting se- 
quence 

In a rather general way, with the temporal element vciv loughly 
indicated, these sequences may be described in the following mannci 
At the age of 10 days, no air-nghting at all is observed Aftci the 
appaiatus jaws open suddenly and release the animat, the animal 
seems to show a definite body extension Within about 90 sigma, 
this initial extension gives way to a flexion of the cntiie body, lasting 
for about 100 sigma Then follows anothei extension which continues 
for the remainder of the drop Thiougli most of this dtop, the 
animal's body forms somewhat of a “ciescent” with the concave 
side up 

At the age of 13 days, this labbit shows a pattern of movements 
very similar to those at 10 days, but now some slight tin iung nouns 
during the drop through the air. Immediately after being i cl eased 
from the apparatus, the animal now shows an extension of the body 
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foi about 70 sigma, then a flexion foi about 70 sigma, then an exten- 
sion "which continues for the lemaindci of the drop. It is probably 
significant that in the couise of this extension the animal’s body 
again foims a kind of “ciescent,” this time with the concavity down- 
wards It seems that the first appearance of aii -lighting is associated 
with this assumption of a ctcscent with concave side down In this 
paiticular diop, the animal is turning toward tile right The fore 
part of the body is the fiist to turn, then it seems to turn back 
slightly while the hind legs aie tuined toward the light At this 
point in the sequence the animal lands As yet, the movements in- 
volved in righting occur only aftci considerable initial latency com- 
pared with the speed of reaction at later ages 

When the pai ticulai animal pictuicd here was 20 days old, it gave 
a perfect righting icsponse in about 200 sigma The animal turned 
over towaid the light, and the sequence of movements was some- 
what as follows Fust theie occurs a turn of the head to the right 
and a general body extension followed by a turn of the shoulder 
girdle to the light and an extensor aiching of the back. Then, while 
the back arches yet moic, the foi e-feet and head turn somewhat back 
to the left as the hind-feet turn to the light This bungs the bodv 
into a latcial position, and both the foie and hind paits of the body 
turn definitely down so that the animal’s shape cleaily resembles a 
half moon with the concavity downwaids. Following the pievious 
extension of the legs, there is now beginning a complete flexion The 
fiont legs are flexed fiist, then the head is moved towaid the chest, 
following which the hind legs aie flexed By this time the animal 
is turned entirely right-side up, and the lcmainder of the diop is 
marked by a gencial extension again By the time the animal lands, 
it has even “oveisliot” somewhat, and is a little more than completely 
turned aiound Summarizing this pai ticulai diop as was done 
with the othcis, it is found that the initial extension lasted for only 
about 40 sigma, the consequent flexion of the bodv took about 140 
sigma (dunng which almost all the lighting occuncd), and the 
final extension continued for the rest of the time 

It is perhaps of some interest that in all these sequences, some of 
the same basic movement elements appear’ There is first an initial 
extension, then a general body flexion, followed by anothei body 
extension One notable difference between tile non-iighting and tile 
righting stage might be that bcfoie the animal rights in air, its body 
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fornu a ciesccnt with the concavity upward, while after ail-righting 
has appeared, the body of the animal forms a crescent with the con- 
cavity downward during the diop 

It may he noted heie as a result of some picliimnfiry observations 
that apparently there is gicat variability in the time of the develop- 
ment of the air-righting response in newborn guinea-pigs. In ccitaui 
animals, the capacity seemed to be present on the first day of birth; 
in others, the jesponse did not develop to its maximal foun until 
much later, 
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EXPRESSED WISHES OF ELDERLY PERSONS, COL- 
LEGE MEN, AND BIRTHDAY WISHES OF 
FIRST GRADE CHILDREN* 1 

Derailment of Education, Ilunlei College 


Frank. T Wilson 


The studies icpoitcd hciein aie, in themselves, quite inadequate, 
but ofter interesting com pa \ isons with data alicady published re- 
g.uding wishes of students and childicn (1, 3). 

A Wishes of Elderly Persons 

Two gioups of men and women contributed to this pait of the 
icpoit One was a gioup of 55 peisons tanging m age fiom 65 to 
75 years, called the chanty gioup because all weic recipients of 
governmental relief This relief was very small, being granted foi 
necessities only They all lived in the same neighboihood in Brook- 
lyn, New Yoik, and may be descubcd as follows Men 31, women 
24; white 52, ncgio 3, Jewish 36, German 7, lush 6, African 3, 
English 2, Scotch 1, mnnicd 31, widowed 21, sepniated 1, single 2 

The othei gioup was composed of 48 people, living in four homes 
for the aged, and called the fayino gioup because each had paid fees 
ranging fiom $300 to $600 foi peimanent residence in the homes 
They had been icquncd, also, to furnish chaiactei icfeicnces This 
gioup may be descubcd as follows Men 15, women 33, white, all, 
Amcncan 46, English 2, manied 20, widowed 6, single 22, Episco- 
palian 31, Piesbvtciian 5, Methodist 4, Luthcian 8. Ages langcd 
fiom 60 to 96 yeais 

A considerable degiee of quality of difference distinguished the 
two gioups In a gcncial wav the chantv gioup was financially 
pool and piobably culturally and socially undei-pnvilegcd, doubt- 

"Recuved in the Editorial Office on August 27, 1938 

'Parts 1 and 2 of the study were made possible tlnnugh the efforts of 
students in two classes in social psychology in the evening sessions of Iluntci 
College, New York Cuy Pait 3 was made available tin o Ugh the enmtesy 
of Miss Agnes Buikc, teacher ot Grade 1, Iloince Mann School 

Pieparcd with the assistance of U S W P A Piojcct No 65-97-295, 
Sub 25 
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less a life-long condition foi most of them. The picpondciance of 
Jewish faith was also found in this group only. The age range was 
much smaller foi this gioup than foi the other The paying gioup 
was peihaps moie homogeneous than the othci except in age. All 
were Piotestants, all but two Amcncans and most nnpottant of all, 
all came fiom the moic favoied socio-economic levels of the New 
Yoik population Because of the maiked ditfeicnccs in the two 
gi cups the data foi each aie given separately as well as being com- 
bined 

The pi oceduic for gathciing the information was substantially 
the same as that used in the former studies Each pci son cxpicsscd 
first, second, and thud wishes which he oi she would like most to 
have lealized. These wishes were then classified according tu Jcrsihl’s 
categories, except that an additional heading was piovidcd, No 
XXII, Special Putin e Benefits foi Self. 

TABLE 1 


Detaited Wishes of Eldcriy Groups 




Order of Wishes 




1st 

2nd 

3rd 

Tot ill 


PR. CU 

Pfi Ch 

Pg Ch 

Pg Ch* 

I — Specific mala ml objects 





anil possessions 





1 

toys 





P 2 

clothes 

3 



3 

P 3. 

food (1), cigars (5) 

6 



6 

u 4 

small boat, automobile 

1 2 

1 

2 

4 2 

u 5. 

permitted to have a cat 



1 

t 

u 6 

nice summet home, home 






in country 

1 

1 

1 

3 

u 

live in country, in mts 

I 


1 

2 

u 

cottage near seashore 


1 


1 

VI 

gulden of own, 
money for farm 


l 

1 

2 


Totals 




13 11 


Per cent 




9 1 6 7 

II — Money and wealth 





u 7 

money 


1 14 

17 

1 31 

8, 

wealth 





u 

have good income, 
financial independence 

1 

2 


3 


Totals 




4 31 


Per cent 




2 3 18 8 
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TABLE I (continued) 




Order of Wishes 





1st 

2nd 

3rd 

Total 



Pg Ch 

Pe Ch 

Pg Ch 

PR 

Ch* 

III — Good living quaiteis 






u 9 

better home 

3 




3 

u 

home of my own 


i 


1 



Totals 




1 

3 


Per cent 




07 

1 8 

IV — Ictivitics, spoils , divisions 






ulO 

good libiniy, large libi: 

aiy 

i 

2 

3 


11 

spoits 






pi 2. 

viedola, movies 

2 




2 

P 

radio 

1 


1 

1 

1 

P 

theatic 

4 




4 

u 

season pass to opetn 

1 



1 


P 

enteitainmeut 


i 

4 


5 

ul3 

vacation in south 

1 




1 

u 14 

travel 


2 

2 


4 

u 

travel U S 

1 


2 

2 

1 

M 

travel in Em ope, 
England, world 

3 


1 

4 


U 

live abroad, England 



2 

2 


15 

occasions 






16 

pnities 






17. 

tasks and undei takings 







Totals 




13 

18 


Pei cent 




9 1 

10 9 

V — Oppoi (unities and accomp- 






Its hw nits 






IS 

specific cdur (exec 







music) 






19 

music 






20 

personal accomplish- 







ments 






u 

sell my book, play, 







invention 



3 

3 



Total 




3 

0 


Per cent 




2 1 

0 

VI —Have 

a vocation 






i22. 

teacher (2), priest (1) 

3 




3 

23 

be big, independent 







Total 




0 

3 


Pei cent 




0 

1 8 


*Pg =Paying group 
Ch =Charity gioup 
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TABLE 1 (ioijIi nurd) 



Older 

of Wishes 




1st 

2nd 

3rd 

Total 


Pg Ch 

Pg Cl. 

Pg CJi 

1'K 

till * 

VII — -Be 




0 

0 

Z4 intelligent 




VIII — il fatal seif-tmpi avc.rtrnl 




0 

0 

25 personality, poise, etc. 




IX — improved personal appiar- 






mice 




1 


1 26 jotrng and pretty OgOill 

J 



0 

Per cent 




07 

X — Picsiujr, atfvenlrne 






uZ 7 piestigc 


1 

2 


3 

i he act rest, singei 

2 




2 

Total 




0 

S 

Pei cent 




0 

3 0 

XI — Snpntmlural ponv 




0 


29 magic powers 




0 

XII — Have baby, sitdiinj 






i30. son, adopted child fl« 

1 



1 


husband desired 

1 



1 


Total 




2 

0 

Pei cent 




1 I 

0 

XIII— To be waned 






n3 1 lie married, remained 

4 

2 1 

I 

2 

fi 

32 lo\c and be loved 






Total 




2 

6 

Per cent 




I 4 

3 6 

XIV Relatives never die 






1 3 3 wife niver die 



1 

1 


i daughtci, relatives 






alive 

2 


3 

5 


Total 




6 

0 

Per cent 




4 2 

0 

XV — r.ompainnruhipi 






1>34 companionship 
p3S more friends, more 

2 

10 

8 


20 

companionship 


3 

1 

4 


p bettei social life 


1 


I 



Tot.nl 
Per cent 


S 20 
3 5 12 1 
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TABLE 1 (continued) 




Oidci 

1st 

Pg Ch 

of Wishes 

2nd 3 1 cl 

Pg Ch Pg Ch 

Total 

Pg Clf* 

XVI — Relief fioni in Italians, etc 




36 

relief fiom duties 




n 37 

physical pain 

1 

1 

2 

38, 

nnagmaiy conditions 





Total 



2 0 


Per cent 



1 4 0 

XVII — Specific benefits , fimcnlj 




and i datives 




u 

help Gracie 

1 


1 

p39 

welfare of childien, 





grandchildien 

1 

5 8 

U 

u 

money for relatives 

1 

4 

5 

40 

i el eases 





Total 



5 15 


Pei cent 



3 5 9 1 


XVIII — Genet a! inclusive benefits 
* f oi self 


41. 

general benefits 





P 

ahvajs do God’s will 


2 

2 


p+2 

health, happiness, health 






& happiness, etc 

14 

17 

9 

40 

P 

i 

health for myself, good 
health, etc 

health remain as it is 

6 

4 

10 



foi next 20 jears 

1 


I 


i 

never gel feeble 

1 


1 


i 

live foitver 

1 

1 

2 


P 

don’t become blind 

1 


1 


P 

not die for 10 ycais 


1 

1 


P 

alwavs he as happy 

1 


1 


P 

peace of mind, peace 

3 

1 

4 1 

7 

P 

happiness rest of life 


1 

1 


u 

living with family again 


1 

1 


P 

always lie loved by those 






close to me 


1 

1 


n 

were not m a home 


2 

2 



Total 



25 

47 


Per cent 



17 + 28 5 

XIX — General communities 





foi 

Sdf 





43 

lemove all obstacles 





44 

nevei be pooi 






Total 



0 

0 
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TABLE 1 [continued) 


Order of Wishes 

1 st 2 nd 3 1 cl Total 
P K , Ch P B Ch P B Ch Pr Cli * 


XX — Genual benefits for tela- 






tll/CS 






p+S 

health for sister, family 

2 


1 

3 


p 

health for husband, self 

1 



1 


P 

gen’l benefits for fam , 







rel, 


1 

1 

2 


ii 

health for son 

2 




2 


Total 




6 

2 


Pei cent 




42 

12 

XXI — Genera! binefits for olheis, 






philanthropic, ch, 






■ 16 

release from bad people 






47 

gen'l benefits to otlicrs 






U 

achieve something to bene- 







fit mankind 

1 



1 


i 

eternal life 

1 



1 


i 

world without sickness 

I 



1 


u 

more opportunity to do 







good 


2 


2 


11+S 

help others less fortunate 


3 


3 


u 

more money with which to 







help people 



1 

1 


P 

education of the masses 



I 

1 


u49 

end of war 


3 

+ 

4 

3 

P 

end of depression 



1 

1 



Total 




15 

3 


Per cent 




10 S 

1 8 

XXII — Special future benefits for 






iSO 

live life, youth 







over again 

3 

2 1 


S 

1 

i 

were 20 again 



1 

1 


r 

had married, had family 


1 


1 


i 

eternal youth 


1 


I 


i 

had traveled when 







younger 



1 

1 


pSl. 

easy death 

2 

2 

3 

7 


p 

die soon 

2 



2 


p 

die in sleep 

2 


1 

3 


p 

don’t die of heart attack 

2 



2 


p 

Overture to Tannhauser 







be played at my 







funeral 


1 




p 

won’t die before I finish 







my stoiy 

. 

1 


1 
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TABLE 1 ( continued ) 



Oi der 

of Wishes 



1st 

2nd 

3rd 

Total 


PR Ch 

Pg Ch 

Pr Ch 

Pr. Ch* 

1>S2 

die & join dear husband, 





sec dear ones in Heaven 2 


1 

3 

P 

meet my Maker today I 



1 

u 

be alive when Chust 





comes to earth again 1 



1 

P 

go to heaven 

2 

1 

3 

P 

know my relatives in 





Heaven 

1 


1 

u 

wife, husband & I 





die together 

2 

1 

3 

u 

never live to sec wife 





die 


1 

1 

P 

be bulled with mother 


1 

1 

P 

some of family with me 





when I die 


1 

1 


Total 



40 1 


Per cent 



28 0 0 6 


Giand Totals 47 55 

48 S5 

48 55 

143 165 


Total pei cent 



100 3 99 9 


Two comparative tables present the classifications of the wishes 
of these eldcily groups Table 1 shows in detail the three wishes 
of each group accoiding to the complete classification. Unfortunately 
only the fiist wishes of the chanty gioup can be given in full detail, 
since the rcportei for that group gave the second and third wishes 
by main classifications rather than sepaiately This accounts for the 
larger numbeis in Table 1 for the 2nd and 3rd wishes of the chanty 
group The first wishes of tins gioup, hovvevei, and all the wishes 
of the other gioup aie given in full detail. The woiding in the 
tabic preserves the essential ideas and ficqucntly the peculiar cx- 
picssions of the subjects in specific and qualitative ways which arc 
lost in the main categories Foi example, undei Heading I, Specific 
Matenal Objects and Possessions the table shows that three of the 
paying group wished, respectively, for a small boat, summer and 
countiy homes, while of the chaiity gioup 3 desned clothes, 1 fond, 
5 cigars, and 2 automobiles, before anything else 

The table also gives the percentages of each group’s wishes for 
the 22 main categoiies in terms of the total number of wishes made 
by eacli Ftom these pcicentages the following comparisons may be 
made 
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I — The chanty group c<picssed more wishes for 
XVIII, general benefits for self 

XV, companionship 

XVII, specific benefits to relatives 

IV, 12 entertainment, radio, etc 


28 5% 
17 7% 
12 1 % 
3 5% 
9 I % 
3 5% 
7 3% 
I 4% 


specific material objects and possessions 
(as shown by fiLst wishes, which only wcie 


given foi the charity group) 

2 — Till* paying group cvpies&ed moie wishes for 

irVTT 1 - I. (r. r- Eplf C 


20 7 c 
6 % 


XXII, special ftitme benefits for self 

XXI, phllitnthiopic, etc 

XX, general benefits to relatives 

XIV, childi en and other deceased relatives 
living 

IV, 10 books 


28 0 % 
0 6% 
10 5 % 
1 8 % 
4 2% 
1 ?% 

4 2% 
0 0% 
2 0 % 


i hat ity 
paying 
• li.ii uy 
paying 
cliai ity 
Paying 
f hai ity 
paying 


charity 

paving 

paying 
charily 
paying 
(hoi ity 
paying 
thorily 

paying 
tliai ity 

paying 

thnrity 


The chanty gtoup seems to have been chai acterizcd by special 
nitei csts in immediate conciete benefits, such ns health jtiul h.ippi- 
ncss, relatives (who, if blest, would piobably help the aging kin), 
companions to checi, entertainments anti decisions, anil cieatvue 
pleasuics and coinfoits That is, these petsons seemed laigely de- 
pendent upon then immediate enviiomncnts foi satisfactions and 
pleasures The paying group seemed to be cluuctcnzcd bv spm.il 
interests in their future cxpenenccs, botli wot Idly and heavenly, 
and in philanthropic affairs These chaiactenstics of the two pionps 
were piobably, with the exception of mte tests in futuic special bene- 
fits, not altogethci new to the individuals in the gi oups nor pcculiai 
to then time of life Probably in the mam, the individuals of each 
giouj) had long shown much the same mteiests in life that they 
did when as elderly people thev weie asked to evpicss then finer 
mam wishes The undei privileged gioup ate usually found to he 
pieoccupied with immediate interests antj dependent upon thcii en- 
vironment l.ithei than upon rcsomccs within themselves foi their 
satisfactions The moie fortunate gioups, pcihaps became im- 
mediate needs are moie generously piovulcd, have mteiests beyond 
the piesent and concrete, and have developed within themselves 
icsomces foi lealizmg then gicatest satisfactions. 
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TABLE 2 


Condensed Comparison or Groups py PmccNiAors 




Elderly 


Women 

Clnldien 


Pay 

Char 

Total 

students 

11-12 

5-6 

Number 

48 

55 

103 

129 

100 

100 

Specific objects, possessions 







& activities (I, III, IV) 

18 9 

194 

19 1 

14 6 

27 

62 

Money, wealth (II) 
Opportunities & Accomplish- 

28 

18 8 

11 1 

14 8 

6 

5 

mcnts, Improvements (V, 
VII, VIII, IX, X, XI) 

2 8 

3 

2 9 

11 5 

8 

5 

Vocation (VI) 

Companionship, relatives & 

0 

1 S 

1 0 

17 2 

6 

4 

friends (XII, XIV, XV) 

9 1 

12 1 

10 7 

7,3 

15 

8 

Marnage (XIII) 

Benefits for self (XVI) 

1 4 

3 6 

26 

89 

2 

1 

XVIII, XIX) 

Specific Benefits for self 

19 1 

28 5 

24 3 

11 2 

7 

5 

(XXII) 

Benefits for relatives 

28 

06 

13 3 

0 

0 

0 

(XVII, XX) 

77 

10 3 

9 1 

5 5 

IS 

3 

Philanthropic, etc (XXI) 

10 5 

1 8 

5 8 

8 1 

13 

5 

Total 

100 3 

99 9 

100 2 

99 1 

99 

98 


Table 2 compaics the wishes of these two gtoups, both separately 
and combined, with the wishes of a group of 129 college women 
students, 100 11-12-vcai old and 100 5-6-vcar old bovs and guls, 
accotding to a combination of the classificatory categories The fol- 
lowing difteienccs between the student and elderly gioups aic sug- 


gestive 

1 — The students had more wishes fo> 

V, VII, VIII, IX, and X, opportunities,!! 5% 


accomplishments, impiovements, 
and prestige 2 9% 

VI. Vocational interests 17 2% 

10 % 

XIII, marriage S 9% 

2 6 % 

io m pitted with the chanty group only, foi 

XXI, philanthropic S 1% 

1 8 % 

compared with the paying t/iottp only 

IT, money and wealth 14 8% 

2 8 % 

2 — The rldrrly had more wishes jor 

XVI, XVIII, XIX benefits for self, 28 5% 

especially the chanty group 19 1% 

112 % 


students 

elderly 

students 

elderly 

students 

eldcily 

students 
eldeilj, charity 

students 
eldcily, paying 

chanty group 
paying gioup 
students 
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XVII XX, benefits for relatives, 
especially the chanty gioup 


10 3% chanty group 
7.0% paying g'oup 
S 5% students 


possibly , , 19 i% cldeily group a 

1, III, IV, possessions wd ac- }”£ sludc „V 

rht vzzissst ' “j5 s:i k "”"' 

relatives, friends ' 

™ Sn! ST^” 'Sg n Xf „-P 

,_r/,e »r»> »..»)> •/ •H«b >"«" w * rt ' 

J,„ll III „ sees /*» #!•»# « 111 „ 

XVII, XX, benefits to r«Ul.™ ' ^ Km, P 

XXI, philanthropic, etc. $ S™*™'’ 

XII, XIV, XV, companionships » •* KScto"'™ 1 ’ 

+_T», cbtlj Ilf Die..* «• ware Me D,a lludcuH Dml «« Ita 

"S.CKS&-* •- - -- J‘.5 & 8r0l,p 

Companion* o I Die eUeily gioufi «u» ‘*' w ‘** 

•f/iowr , 

Tendencies tn similarity in 

V, VII, VIII, IX, X, opportunities, 
accompli shtnents, improvements 
and prestige 

VI, vocational affaus 


old 


2 ?7o cldcily Rionpi 
8 0% 11-12 yi old 

5 0% 5 6 vr. 

1 0% elderly 

6 0% U-12 yi 
+ 05'o 5-6 yr 

2 6% cldeily 
2 0% 11-12 yi 
1 0% 5-6 yr 


old 
old 

xill, marriage „ M 

old 

I„ the case nf the paying 0 > o»P only, as to. 

m Jy am! svealth »}$ 

5 0% 5-6 yr old 

In the case of lltc paying and 11-12 yr old gtoups, ns to 

XXI. philanthropic interests 10 5 /o paying group 

13.0% 11-12 yr old 

In the one respect of wishes foi companionship all gioups showed 
about the same considerable uiteiests, the pciccntagcs tunning 9 1, 
12.1, 10 7, 7.3, 15 and 8 for the six groupings, respectively 

In summary, the most stilting comparisons seem to he that 
the tlderiy stood between the students and the children tit legal it 
Jo wishes I oi 

1, HI, IV, possessions and activities H 6% students 

19 1% elderly 

77 C/„ 11-12 VI old 
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They stood at the lowest end of the font gioups as to 

V, VII, VIII, oppoLtunities, accom- 11 5% students 

plishments, impiovements and 8 % 11-12 yr old 
picstige 5 c /o 5 6 yr old 

2 9% elderly 

VI, vocations 17 2% students 

6 % 11-12 yi old 

4 % 5-6 yr old 

I 0% eldeily 

They stood at the highest end of the four gioups as to 
XVI, XVIII, XIX, benefits for self 24 3% eldeily 

11,2% students 

7 % 11-12 yi old 

5 % 5-6 yr old 


These similanties and diftcienccs may have been dependent, in 
pait, on socio-economic and cultuial cxpeiicnccs as well as upon 
age The maikcd difteicnces between the wishes of the two eldeily 
gioups as to the futuie and as to plnlanthiopic intei csts suggest 
such a piobabilitv 

In the lcpoit on wishes of college women an attempt was made 
to indicate the probability oi impossibility of attainment of the 
wishes made A similar attempt has been made as to the wishes of 
the eldeily In Table 1 the three letters p, u and t, placed bcfoic 
each wish expression, have been used to indicate whcthei the wishes 
wcie, in all i cason, possible, unlikely, or impossible of attainment. 
Tlie pci ccn tages of each aie shown and compaied with the students’ 
wishes in Table 3 


TABLE 3 



Eldeily Groups 

Paying Charity Total 

Students 

Impossible 

16 

3 5 

97 

3 9 

Unlikely (probiibly 





unnttninable) 

44 

34 7 

38 6 

9 2 

Possible (piobably 





attainable) 

40 

61 S 

51 6 

86 9 


The figuies show quite striking contrasts Ncailv 87 pei cent of 
tile students’ wishes seemed (to the wiitei) “piobably attainable”, 
but only about 50 pei cent of the eldeilv people's wishes seemed even 
possible of attainment The difference between the paying and 
chanty groups in this regaid was also striking, being 40 pei cent 
and 61 8 pei cent icspectivelv Fmtheimoie, inspection of Table 1 
will show that many wishes were marked p which m all likelihood 
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will never be realized, such as having a victrolu 01 tadio, 01 which 
arc mntteis of lehgious faith, for example, sec cleat ones in Heaven, 
(which this wntei dare not say unlikely 01 impossible), 01 which 
mav eventuate* but not through anv cftoi ts on the part of the wishes, 
such as lucffcue of children, health for sister, easy (hath, and the like 
In fact, looked at as possible of attainment though the individual 
eftmts of these chleily pci sons vciy, veiy few of the wishes seem 
probable, even possible of attainment. On the othei hand, as was 
pointed out in the report on the wishes of the students, the 86 9 
per cent of the wishes seemed "leasonably attainable with some 
effort and cunstancy put foith on the pai t of the ones interested ” 
In this very respect, perhaps, the differences between eldcily and 
voting are most striking Both would have ccitain objectives. To 
the voung these arc possible because they have within themselves 
the possibilities for making the wishes come tme To the eldcily 
the same, or almost all other wishes me tragically impossible be- 
cause they have within themselves no powers by which to bung the 
wishes into fulfilment 

In his study of children’s wishes Jcrsdd obscived "As revealed 
by then wishes, children’s thoughts are directed more tow aid ac- 
complished objective facts than toward the possession of powcis 
within themselves, which would enable them to win the things they 
desire” (2, p 259) "Pciusal of the students’ wishes . . indicates 

that they too largely disrcgaid inner powcis as the means bv which 
to win the things they desucd” (3, p. 95) So did these eldcily 
people Perhaps the suggestion of Jeisilcl is tiue foi people gencially, 
voung and old Perhaps it is aimed at teuchei;., patents and leaden, 
who are concerned with influencing the strong motives for human 
behavior Is it practicable, or dcsuable, to educate people generally 
to wish for skills, abilities, likes, desires, etc , the employment of 
which would do something or much to bring about conditions of 
individual and social welfare? 

The more piactical nature of the wishes of the chanty gioup in 
contrast to the paving group is intci esting to note Not only is the 
percentage of possible wishes half as much gicatci, but the paiticular 
objectives seem much more practical in the sense of possible lealiza- 
tion For example, clothes, food and it gars, aic much moic likely 
obtainable than a small boat, summer oi country home, cottage near 
the seashore, etc , entertainment is more piaotically possible than to 
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live in England , companionship; than benefits foi i datives ; health 
and happiness , than easy death and spiiitual jovs aftci death A 
philosophical essay on how to wish might be undertaken licie by 
some dating student m ethics ! 

B Wishes or College Men 

Fifty male students at Cornell Univcisity contributed the data 
for the second pait of tile report. 2 Forty-five of the students were 
undcigvaduates, and five wete in the graduate school Ages ranged 
from 17 to 25, and the fields of specialization weic very varied and 
evidently quite icpiescntative of the inteicsts of college students 
generally. The lespondees weie asked to answer anonymously the 


TABLE 4 

Percentages of First Thule Wishes or 129 Womln and 50 Men Coliegc 
Students According to Jersud’s Ci \ssincvnoNS 



Classifications Numhci 

Women 

129 

Men 

50 

I 

Specific objects 

1 6 

0 

II 

Money 

14 8 

20 0 

III 

Good living quarters 

1 8 

0 

IV 

Activity, sports, diversions 

11 2 

0 7 

V. 

Oppoitunities and accomplishments 

5 2 

07 

VI 

Vocation 

17 2 

26 7 

VII 

Be bright and smait 

29 

1 4 

VIII 

Moral self-improvement 

1 8 

07 

IX 

Impioved peisonal appearance 

0 

0 

X 

Prestige, advcntuie 

1 6 

60 

XI 

Supernatural powei 

0 

0 

XII. 

Baby, sibling 

2 3 

0 

XIII 

Mai i lage 

3 9 

22 7 

XIV 

Parents never die 

0 3 

0 

XV 

Companionship 

47 

27 

XVI 

Relief fiom irritation 

0 

0 

XVII 

Specific benefits to parents and relatives 

0 8 

0 7 

XVIII 

General benefits for self 

10 9 

14 6 

XIX 

Geneial immunities for self 

0 3 

0 

XX 

General benefits foi relatives 

47 

0 

XXI 

General benefits foi otheis, phil- 
anthropies, etc 

8 1 

3 4 


Totals 

99 1 

100 3 


^hese data were secured through the courtesy and cooperation of Pro- 
fessor Henry P. Weld, Department of Psychology, Cornell Umveisity, to 
whom thanks are expressed 
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following question "What would be yom three most impoitant 
wishes, listing them according to their importance, that you would 
make if you thought that at some time these wishes would ma- 
terialize?” 

Table 4 gives the mam features of the data in compaiison with 
the 129 college women of the earlier study and accoiding to Jcisild’s 
21 main categoiics The table indicates that the men difteied 
materially from the women in the following inteiests 


1 — Mote interest tit 

VI, vocations 

26 7% men 

17 2% 

women 

XIII, marriage 

22 7% men 

8 9% 

women 

possibly in 

X, prestige 

6 0% men, 

1 6% 

women 

II, money and wealth 

20 0% men 

14 8% 

women 

2 — Less interest m 

IV, activities, etc 

0 7% men, 

1 1 2% 

women 

V, opportunities and 
accomplishments 

0,7% men 

5 2% 

women 

XX, general benefits for 
relatives 

0 0% men 

4 7% 

women 

XXI, philanthropies, etc 

3.+% men 

8 1% 

women 

3—~TJrey showed ah nut the same 
XV, companionship 

interest in 

2 7% men 

4 7% 

women 

XVIII, general benefits for 
self 

14 6% men 

10 9% 

women 


They also showed about the same interest in the sevcial categories 
in which both groups indicated little if any intciesl, namely specific 
objects, good living quaitcts, to be bright, moral sclf-impiovcmcnt, 
improved personal appearance, superstitions, having baby, patents 
ncvei die, relief fiom irritations, specific benefits to patents and 
relatives, general immunities for self 

It would seem fiom these data, theicfoi e, that college men wcie 
much more interested than college women in maiuage and vocational 
matteis and that this gi eater intcicst was chiefly at the expense of 
inteiests in altruistic aftaiis and in possessions othei than money 
Comparisons of the elderly groups and the college men may be 
made bv reference to Tables 2 and 4. The following difteicnces 
seem striking, as the college men were: 


I — M ore in/ei ested in • 
VI, \ ocations 

XIII, marriage 


26 7% college 

0 0% paying group 

1 8% ehaiity gionp 
22 7% college 

1 4% paying group 
3,6% chanty gioup 
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X, piestige, adventure 


compared with paying gioup only in 
II, money and wealth 

2 — Less iniet csted in 
I, specific objects 

IV, activities, etc 


computed with the charity gioup only 
XV, companionship 

XVII, specific benefits to pments 
and relatives 

XVIII, general benefits foi self 

co in pa i cd with the paying gioup only 
XXII, specific benefits for self 

XXI, geneial benefits for othcis, 
philanthropies, etc, 


6 0% college 
0 0% paying gioup 
3 0% chaiity grouj 

20 0% college 
2 8% paying group 

0 0% college 
9 1% paying group 
6 7% charity gioup 
0 7% college 
9 1% paying gioup 
10 9% charily group 

2 7% college 

12 1% chanty group 
0 7% college 
9 1% charity gioup 
14 6% college 
28 5% charity group 

0 0% college 
28 0% paying gioup 

3 +% college 

10 5% paying group 


The college men weie like the elderly gioups in showing little oi 
no interests in good living quarters, opportunities and accomplish- 
ments, being bnght, moial self-improvement, improved peisonal ap- 
pearance, having baby, parents or relatives nevei die, relief from 
nutation, general immunities for self and geneial benefits foi rela- 
tives 


They weie similai to the chanty group, only, m wishes le- 
legaiding XXI, general benefits to otheis 

3 4% college men 
1.8% chanty group 

They wcie sunjlai to the paying gioup, only, in wishes ie- 
g aiding 

XV, companionship 


XVII, specific benefits to parents 
and i datives 

XVIII, geneial benefits for self 


2 7% college men 

3 S% paying gioup 
0 7% college men 

3 5% paying group 
14 6% college men 
17 7% paying group 


Table 5 is a comparative table in condensed foim of all the groups 
discussed — college men, college women, cldeily, and children, It is 
an mteicsting table because it shows in six of the seven special cate- 
go lies of the table definite tendencies from the child ten groups 
thiough cldcilv gioups, women and men, in that oulci. The trends 



96 


JOURNAL Or GENETIC PSYCHOLOGY 


TABLE 5 

Comparisons oi Five Groups hy Cfrpain Sti* \ ratj- and hy Combined 
Categorils of Wishes 



College 

College 

Elderly 

Children 


men 

women 

(combined) 

11 12 

5-6 

1 — Possessions & activities 
(I, III, IV) 

2 — Money (II) 

07 

1+ 6 

19 1 

27 

62 

20 

1+8 

11 + 

6 

5 

3 — Vocations (VI) 

26 7 

172 

1 0 

6 

0 

4 — Pliys’l and Psych’ 1 Bene- 
fits ‘foi self (V, VII, VIII, 
IX, X, XI, XVI, XVIII, 
XIX, XXII) 

23.+ 

22 7 

+0 5 

15 

1 + 

5 — Social Relationships (XII, 
XIV, XV) 

27 

7 3 

107 

15 

8 

6— Marriage (XIII) 

22.7 

8 9 

2 6 

2 

1 

7 — Altruistic (XVII, XX, 
XXI) 

41 

13 6 

no 

28 

8 

Totals 

100 3 

99 I 

100 2 

99 

98 


are {ft) Deceasing mtcicst from childicn to college men in No 1, 
possessions and activities; No 5, social iclatumships ; and No 7, 
altruistic affans, {b) increasing mtei csts in No 2, money and 
wealth; No 3, vocations, and No. 6, marnage In the combined 
Category 4 the college men and women were simil.ii The spec- 
ulative quciy may be raised as to the lclative supcuoiitv of the 
wishes of the college men on the basis of these appaicnt tiends A 
factoi may be involved which is also somewhat speculative namely, 
the possibly higher selection of the Cornell college students in com- 
parison with the other groups 

C. Birthday Wishes of Grade 1 Chiidrln 

In a study of birthday wishes of Giadc 1 childicn at piesent under- 
lay thcic are data making possible compausons with the wishes of 
the other groups discussed in Sections A and B The wishes of 
these children were made duung biithdav celcbiations held at the 
mid-morning lunch houis whenevei a child piesent had a bnthd.iy. 
The pupils were attending the Horace Mann School of Teacheis 
College, and were having the soit of school life broadlv descnbcd as 
inf 01 in til living togethei, under the guidance of a supeiioi teacher 
The interests of the childien weic the ccnteis of their school expeu- 
ences, so that the birthday occasions weic natural oppoitumtics for 
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making birthday wishes The woids of the child 1 on were taken 
down veibatim by a stenogtaphei obsciving in the 100 m foi that 
and othci puiposcs It is felt ceitain that the presence of the 

stenogi aphci had no appieciablc effect — inhibitoiv 01 othci wise on 

the child icn, who wcic accustomed to constant visitois and obscivers 
The home backgiounds, the mental abilities, and the school oppoi- 
tunities of this gioup weie much above average As evidence, a large 
majority of the patents of the pupils weie professional pcisons, and 
most of them weie college giaduates 

There weie lecoided altogethci 207 wish statements made by 
these children during the veai These statements wcic analyzed 
as to paiticular wishes and these in turn weie classified according 
to Jcrsild s categoncs Ihcie weie 285 sucli scpaiatc wishes Table 
6 shows the peicentagcs of the biithday wislics, using both the 207 
first wishes and the total 285 wishes for bases, compaied with those 
of tlie women students and the 11-12 and 5-6 year old child ten 
gioups The table is ananged in the older of the size of the stu- 
dents’ wishes 

Comparison of the birthday wishes and the wishes of the other 
child ten gioups shows the following 


1 The child) ru making biithday wishes showed ej) rate) 
est than those in both of the othci chd den groups m 


VI, vocations 


IV, activities, etc 


XVIII, gcneial henefits foi self 


XIII, mamage 


X, piestige, ndventnie 


2 — They showed less inlet est m 
XXI, general benefits for others 


9 5% (285) 

12 6% (207) 

6 % 11-12 yr 

0 % 5-6 yr 

18 6% (285) 

22 2% (207) 

8 % 11 12 yr 
6 % 5-6 yr 
17 5% (285) 

19 8% (207) 

6 % 11-12 yr 
3 % 5-6 yi 

6 3% (285) 

5 8% (207) 

2 % 11-12 yr 

1 % 5-6 yi 

7 4% (285) 

8 2% (207) 
11-12 vr 

5-6 vi 


% 


0 

13 


(285 and 
11-12 yr 


i liter- 


old 

old 


old 

old 


old 

old 


old 

old 


old 

old 

207) 

old 
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TABLE 6 

Percentages of Wishes of Students, 11-12 Yfar Oiii Chiihiun, 5 G Yeah 
O il) Chiidren, and Birthday Wishes* 



Students 

Childicn 
li-12 5-6 

Birthday 

wishes 

All 1st 

wishes wishes 


Number of wishes 

387 

100 

100 

285 

207 

VI 

Vocation 

172 

6 

0 

9 5 

12 6 

II 

Money 

14.8 

6 

s 

16 8 

5 3 

IV 

Activities, sports, diver- 
sions 

112 

8 

6 

IS 6 

22 2 

XVIII, 

Genera] inclusive benefits 
for self 

109 

6 

3 

17 5 

19 8 

XIII 

To be married, have a 
lover 

89 

2 

1 

6,3 

5 8 

XXL 

General benefits for 

others, philanthropies 
etc. 

81 

13 

5 

0 

0 

V 

Opportunities and accom- 
plishments 

52 

7 

4 

3 5 

4 8 

xv, 

Companionship, etc. 

47 

4 

1 

0 

0 

XX 

General benefits for 
relatives 

47 

8 

0 

0 

0 

VII 

Be bright, srnait 

29 

1 

0 

0 4 

0 

XII 

Have baby, sibling 

23 

+ 

6 

1 4 

1 0 

VIII 

Moral self-improvement 

1 8 

0 

0 

04 

0 5 

III 

Good living quarters 

1 8 

5 

1 

3 9 

2 9 

I 

Specific material objects 
and possessions 

16 

24 

55 

14 0 

16 4 

X 

Personal prestige, ad 
ventiue 

1 6 

0 

1 

7 1- 

8 2 

XVII 

Specific benefits foi par- 
ents and relatives 

8 

7 

3 

0 

0 

XIV, 

Pnrents never die 

3 

7 

1 

0 

0 

XIX 

General immunities for 
self 

3 

0 

0 

0 

0 

IX 

Improved personal appear- 
ance 0 0 

0 

0 

04 

0 5 

XI 

Supernatural powei 

00 

0 

4 

0 

0 

XVI. 

Relief from irritations, 
etc 

00 

1 

2 

0 

0 


No lesponses or unintel- 
ligible 

00 

1 

2 

0 

0 


Totals 

99 1 

100 

100 

100 1 

100 0 


*Thc percentages shown for student and children gioups \v» re com' 
puled on slightly different bases For the ndvdts the tlnee wishes given by 
each student were totaled and that used as the base to get the percentages, 
For the children the fiist wish only of each child was used 
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possibly XII, have baby, sibling 14% (285) 

1 0% (207) 

4 % 11-12 yi old 
6 % 5 6 yi old 

XVII, specific benefits foi parents 0% (285 and 207) 
and relatives 7% 11-12 yi old 

3% 5-6 yr old 

They showed less intcicst than the 11-12 yeas old gtoup, only, 
m 

XX, general benefits for relatives 0% (285 and 207) 

8% 11-12 yr old 
0% 5-6 yr old 

They showed less interest than the 5-6 year old (/roup, only, in 

I, specific objects and possessions 14 0% (285) 

16 4% (207) 

55 % 5-6 yi old 
14 % 11-12 yr old 

The pei callages of bnthday wishes appioaihcd those of the 
students m , 

VI, vocation 6 0% 11-12 yr old 

9 5% (285) 

12 6% (207) 

17 2% students 

II, money* 6 0% 11-12 yr old 

16 8% (285) 

5 3% (207) 

14 8% students 

XIII, marriage 2 0% 11-12 yrs old 

6 3% (285) 

5 8% (207) 

8 9% students 

V, opportunities and accomplish- 7 0% 11-12 yr old 

ments 3 5% (285) 

4 8% (207) 

5 2% students 

They exceeded the students in' 

IV, activities, etc 18 6% (285) 

22 2% (207) 

11 2% students 

XVIII, geneial benefits for self 17 5% (285) 

19 8% (207) 

10 9% students 

X, piestigc, adventiue 7 4% (285) 

8 2% (207) 

1 6% students 

They showed a smallei percentage than the students in 

XXI, philanthropic, etc 0 0% (285 and 207) 

8 1 % students 

*The eonsidciable dtffcience between llie percentages of total and first 
birthday wishes for money and wealth seems to have been due to the fre- 
quent stereotype wish that the recipient be “healthy and wealthy” This 
expression placed '‘wealthy’ 1 as a second wish, hence the much greater 
peicentage for money and wealth when all 285 wishes weie considered 
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Explanations for these differences are probably numerous and in- 
volved, but a few seem worth suggesting The fewer biithday 
wishes for benefits to lelativcs and others (XVII, XX, anil XXI) 
seem logical when it is lemcmbcied that the Amcncan custom makes 
birthdays occasions foi focusing attention on the cdcbinnt, who 
becomes the Great Receiving One Young childien would not likely 
think of wishing benefits for othcis as a means foi bringing benefits 
to a third Othci explanations would be lclatcd to the more 
favored nature and environment of the childien who made the 
birthday wishes, compared with the other childien gioups, which 
wcie composed of childien much mote average in these respects The 
greater privileges of then circumstances had piobably much the 
same effect upon these young childien making birthday wishes as the 
similar conditions pointed out in Section A had to do with the 
wishes of the paving elderly gioup studied thcicin, 

D. Summary and Conclusions 

Collections of the expressed wishes of two elderly groups of people 
and one gioup of college men, and the bitthdav wishes of childien 
in a fiist grade, were analyzed according to Jcisild’s classification of 
children’s wishes, and compaied with wishes of college women, 
11-12 year old and 5-6 year old childien picviously repotted The 
samplings of the populations of elderly persons and college men were 
inadequate for drawing final conclusions, but indicated the possi- 
bility of finding, in much larger samplings, differences that might 
be suggestive and perhaps helpful in unrleistanding and controlling 
the wishes of people The following points wcic indicated In the 
limited data 

h Culture and socio-economic background, as well as chinno- 
logical age, affect people’s wishes, piobably both in veiy eailv and 
in late life. 

2 The wishes of the eldeily groups seemed loughlv to place 
these groups between the children and the college students m most 
lespects 

3 The wishes of eldcilv gioups seemed much name improbable 
of attainment than those of college women students This seemed 
more generally true of the economically moie pi l\i legal limn of the 
underpi ivileged group 
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4. The cxpiessed wishes of a group of college men, possibly 
more highly selected tlun the other adult gtoups, seemed more 
matin e in most respects than the wishes of any of the otliei gtoups, 

5. A very highly selected group of cluldien made birthday wishes 
which, when classified accoidmg to Jersild’s categories, were moie 
like adults’ wishes than like those of the other children groups 
studied. 
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THE COMPARISON OF TEMPORAL INTERVALS IN 
JUDGING DEPTH OF SLEEP IN NEWBORN 
INFANTS' 1 

Drpattmcnl of Psychology, Ohio State Unrvci st’y 


Marian C Reynard and F C. Dockeray 1 


A Introduction 

In ordei to mteipiet the leactions of newborn inf.mts to vanous 
stimuli, we must have some knowledge of the condition of the infant 
at the time of stimulation In the past, investigators have described 
such a condition lathci vaguely, geneially employing tenns such as 
"awake” oi "asleep,” though the meaning of these teims seemed to 
v,uy from one expcnmcntei to anothei 

An eftoit was made by Wagnei (17) to establish a cutenon for 
vanous degiees of depth of sleep in order to facilitate accuiate de- 
scriptions of an infant’s condition at the tune of stimulation A series 
of stages of depth of sleep, desenbed as patterns of overt motihtv and 
breathing, was detcimined in terms of the duiation and extent of 
response to a variety of stimuli The study was based on the assump- 
tion that the shortei and less extensive the response, the deeper is the 
infant’s sleep. 

Hei initial classification of motility conditions in the infant was 
as follows 

A Geneially quiet 

1 No eyelid or mouth movement 
a Regular breathing 
b Irregulai bicathing 

2, Eyelid movement 

3 Eyelid and mouth movement 

4 Eyes open 

5, Eyes open and mouth movement 
B Occasional sins of body membeis 

1 No eyelid oi mouth movement 

2 Eyelid movement 

3 Eyelid and mouth movement 

4 Eyes open 

5 Eyes open and mouth movement 

“Received in the Editonal Office on August 29, 1938 

’We me indebted to Dr Andrews Rogers for his cooperation, and to Dr 
Isabelle F Wagner for hei valuable assistance in standardising the pro- 
cedure and analyzing the data 
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C. Gene i ally active . 

1 No evclid or mouth movement 

2 Eyelid movement 

3 Eyelid and mouth movement 

•4 Eyes open. 

5 Eyes open and mouth movement 

fie, results indicated that the stages of depth of sleep weic, fioni 
deepest to lightest sleep. 

A i, 

A i„ 

Bi 

Ao, Bo 
' B, 

C 2 i C 3 

BrVQ 

The classifications omitted were those which weic not significantly 
different, statistically, from the otlici conditions 
With the entena of depth of sleep determined, the next problem 
is the determination of the length of time a condition should he ob- 
served in ordci to be ceilam that a judgment of depth of sleep is 
accurate This seemingly obvious question lias seldom been given 
moie than the most superficial thought, and mvestigatois have mbi- 
trauly set their own time intervals in which they believe thev can 
judge the condition of their subjects. These inteivals have langcd 
from 10 seconds to 15 minutes, and often thcic is no definite interval 
given, the time being “the pcnod it takes foi the infant to become 
quiet.” In only one or two instances is a reason given foi using a 
particular interval, and none of these appear to be suppoitcd by ade- 
quate and significant evidence 

In 1929, Weiss (18), in writing on the measuicmcnt of infant be- 
havior, said of the duration of the control period (the pm pose of 
which, piesumably, is to get a characteristic picture of bchavioi with 
no stimulations), “Three forms of distribution aie used, (a) 10 
minutes at the beginning, (£) 10 minutes in the middle, and ( c ) five 
minutes at the beginning and five minutes at the end.” These foi ms 
were alternated foi different davs, and wcie thus distnbuted by 
chance Pratt, Nelson, and Sun (13) used the above inteivals for 

their control periods. 

Irwin in 1930 (7) of coutsc used no contiol pciiocls in his con- 
tinuous record study, but in tabulating Ins data, be used 10 minutes 
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as the pnmaiy unit of time and tabulated the ficquency of each 
movement dunng the 10-mimitc penod These data weie then trans- 
feued to an houi-total sheet, tlnee-houi obseivation period, and 
finally a complete day In a succeeding study (6) where 3}4 hours 
of recording weie done at a time, his data wete tabulated for each 
15-minute peiiod, and in part of the iccoids the data weie tabulated 
foi each 5-minulc penod as well Iiwin states that the curves of 
judgments made dunng 5-minute and dunng 15-intei vals "approx- 
imate each other.” 

In 1932 Jensen (8) obseived his infants at least 15 minutes before 
and at least 15 minutes aftci each stimulation period. Marquis *n 
1933 (9) used the one-minute interval in which to judge whether her 
subjects weie asleep oi awake In the study of children’s sleep made 
by Renshaw, Miller, and Maiquis in 1933 (14), no stimuli were 
used, but one minute was used as the unit of time in tabulating the 
recoids of the movements made by the childien duiing sleep If 
movement or activity occuired in any portion of a minute, that was 
counted as an active minute. 

Smith (15) recorded at one-minute mtei vals, throughout her ex- 
periment on the brightness value of thiee hues, whether the infant 
was silent or crying and whether his eyes were open oi shut Wenger 
m 1934 (19) used a 5-mmutc intcival to judge increases and de- 
creases in skin resistance during sleeping and waking 

In Pratt’s 1934 studies on visual and auditorv stimulations (11, 
12), he used a 2-minute adaptation period after the infant had been 
placed on the experimental tabic, a 10-minutc control penod in which 
activity was recorded, but no stimuli given, and a 10-minute experi- 
mental penod in winch stimuli weie given at determined intervals 
The order of these petiods was changed fionr day to day. Dishci (2) 
used a 5-minute penod between stimuli, and, since stimuli weie pre 
sented only when the infant was quiet, this period was sometimes 
longei 

Dockciay and Rice (3) used a one-minute interval and the condi- 
tions "quiet and eyes usually closed” in order to judge a condition of 
sleep in then subjects. Delman (1) used the shortest penod of ob- 
servation given, although othei investigators may have used a similar 
mteival and failed to mention it m their studies He allowed an 
interval of "at least” ten seconds’ immobility before any stimulus 
was applied. 
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]ii Wagner’s study cited earlier, a one-minute inter val pi ©ceding 
stimulation was used to judge the condition of the infant She was 
the only investigator to state a reason foi using a paiticular tunc 
interval She says. 

The choice of a one-minute interval was not a casual de- 
cision. Continuous records in a preliminary investigation weie 
obtained for the periods between feedings, behavior annotations 
were made on the polygiaph tape, but no stimuli were applied 
These records were scanned carefully in order . to choose 
an interval most sensitive to the type of bchnvioi trends noted 
An interval of two minutes or longer would have obscured a 
brief change in trend, but an interval as shoit as thirty seconds, 
for example, would have emphaswed these slight variations fm 
too much, it seemed to the cvperimentei. A minute appealed Co 
be about the length of time necessary to determine the pai titular 
behavior pattern existing bcfoic the presentation of the stim- 
ulus 

She gives no evidence to support or justify hci conclusions, but this 
will be given later. 

E. Purpose 

The question now arises as to whether it is possible to discover 
through experimental evidence a time intcival which will enable the 
observer to judge fairly accurately the depth of sleep of the infant. 
This study undertakes to answet this question by studying variations 
in behavior during the various stages of sleep listed by Wagner (17). 
So little considciation has been given directly to this problem that 
this investigation may not answei the question adequately, but it is 
hoped that it will aid investigators in the futuic with then icsc.uch 
on the newborn infant 

C Apparatus and Method 

Each infant studied was placed in the experimental cabinet de- 
scribed in detail by Pratt, Nelson, and Sun (13). Records of gen- 
eial motihtv were seemed by means, of the stabihmetcr used by those 
investigators In place of the toy-balloon pncumogaapli was substi- 
tuted a specially constructed pneumograph suitable foi woik with 
small infants. This consisted of a (datively soft rubber tube, ten 
millimeters in diameter, with wall approximately one millimeter 
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thick. The ends wcie closed by rubbei stoppeis with a smallei 
tube leading to a Maiey tamboui connected to one end. A stup of 
thin flexible steel the width and length of the pneumogiaph tube and 
slightly cuived to appioximatcly the form of the infant’s trunk was 
placed ovei this tube and attached at each end The whole pneumo- 
giaph was then attached to a bandage stnp slightly laigcr than the 
guth of the infant The device was placed with the tube next to the 
infant and the steel band on top, and was fastened secuiely aiound 
the infant just below the ribs with adhesive tape. As the infant 
bieathed, the tube was compressed against the steel band and a 
maximal amount of air picssure was thus tiansmitted tluough the 
small rubber tube to the Matey tambour lecoidei, which made an 
ink tiacmg on the polygiaph tape 

The general conditions of the experiment weie in most lcspccts 
the same as those desutbed by Wagnei The iccords, vai table in 
length, were secured between the one-o’clock and foui -o’clock feed- 
ings, they started between 2:15 and 2 30 and ended between 3 00 
and 3*30, depending on the condition of the infant. The subjects 
used wcie notmal, full-teim infants from the chanty waid of the 
hospital and varied in age ftom 12 hours to 10 days A total of 54 
iccords was obtained with 19 infants, one to ten iccords being taken 
on each infant There were ten gills and nine boys, all white except 
one coloied gul. The total number of recoids taken at each age 
level, from one to ten days inclusive, was* 7, 7, 7, 7, 6, 4, 5, 4, 5, 2 
One of the experimenters observed face, eyelid, and mouth move 
ments fiom the side of the cabinet while the othei observed limb 
and tiunk movements through the apcituie at the end of the cabinet 
The latter obseivations were written dncctly upon the polygiaph 
tape, the former recorded paiallel on a time lccord and later trans- 
feired to the tape The symbols used in lccording weic those em- 
ployed by Wagner. The lecoids were later marked oft into minutes 
when the speed of the moving tape had been calibrated (one minute 
= 23 5 cm ) . 

When the iccords had been divided into minutes, each minute was 
classified accoiding to the picviously stated classifications used by 
Wagner The leader is lefened to her article foi a caieful desciip- 
tion of these conditions Since she noted few conditions of mouth 
movement unaccompanied by eyelid movement, she made no provision 
foi this in her classification In the piesent experiment, wheie such 
cases weie observed they wcie iccoided as A\ B, . and Ct . 

m m 
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Roman numerals weic now assigned to indicate each stage from 
I, indicating deepest sleep, to VI, indicating complete waking These 
stages, slightly modified, with then equivalents in Wagner’s sum- 
mary, are as follows' 


Classification 

I 

Wagner's Classification 

A \ a 

called “deep sleep” 

II 



III 

n. 


IV 

A Hi -Oo' 

called “intermediate 

V 

C v C 2x C 9 

stages of fdeep” 

VI 

B41 ^ 6 > ^G 

called “complete waking 1 


It will be seen that a few slight modifications wcie made Con- 
dition B a was combined with A 2 , A 8> and lh foi convenience of 
analysis. Condition C it of which the expcnmcntei found numcious 
instances, was added to C a and C a in Stage V . Conditions B\> Rr>, 
C it and all include "eyes open,” and since an in tan t with open 
eyes is univei sally regarded as "awake," these conditions weic all 
included in the last class. 

Two methods were used for piescntmg the data 
Method of measuimg constancy of behavioi from minute to minute, 
A table was constructed with the six stages of sleep depth m older 
along both the ordinate and the abscissa The data weic then read 
thiough minute by minute and the numbei of times a certain stage 
was followed by another (or the same) stage was computed These 
weic given percentage values, since the number of cases would not 
be the same foi all conditions. Peicentages in which each condition 
was followed by all other conditions (and the same condition) wcie 
thus computed (rr) foi all infants, (b) for the tlucc consecutive 
ten-day recoids, (c) foi each set, and (d) at each age level 
Method of dele miming vanatious within each five- minute [>enod 
Hcie the data -were divided into (ive-minutc intervals, each intcival 
containing five one-minute periods Then the condition that existed 
in the majority numbei of minutes in each five-minute interval was 
recorded Assume that there were three Stage 111 , one Stage II, 
and one Stage l in a five-minute interval. This would be recorded 
as 3 — Stage III If theic had been foiu or five Stage III condi- 
tions in the five-minute interval it would have been recorded as 
such. Where no condition was present for tlnee minutes 01 more 



MARIAN C REYNARD AND !• C DOCKER AY 


109 


within a five-nunute intcival, it was recorded as a vaiiablc intei val 
The number of times each condition was contained five times, four 
times, and three times, in a five-minute mteival, was thus computed, 
and these results conveitcd into percentages to clanfv the figures 
The numbei of vaiiablc intervals was also recorded. This was 
done for all infants, and for boys and girls separately There were 
not enough five-minute intervals at each age level to wan ant a com- 
parison foi diffcicnt ages. 

D Data and Discussion 
1 Constancy of Behavioi /? om Minute to Minute 

The total lcsults for all infants are given in Table 1 The 
number of cases for each condition is given m one column and its 
percentage value is given in the next column to the light The 
table is lead Stage I was followed by Stage I (itself) 180 times oi 
74 7 pei cent of the time that it occuricd. Stage I was followed by 
Stage II 23 times or 9 5 pei cent of the time that Stage I occuued, 
etc The percentages were computed on the basis of the total times 
that each condition occuired, added honzontally 

Table 1 shows that the largest pcicentagc of constancy in each 
sleep condition 1 is the one wheie that stage is followed in the next 
succeeding minute by an identical condition Howcvei, in Stages 
II to V inclusive the difference between the largest percentage figure 
(in which each stage is followed by itself), and the next laigest 
peicentage figure is not neaily so great as m Stages I and VI The 
highest peiccntages aie 93 for Stage VI and 74 foi Stage I The 
peicentage of time that a sleep condition is followed by itself is 
gicatly decreased m the intermediate stages between deep sleep and 
complete waking. 

An inspection of the data reveals that the next highest percentage 
in eacli condition tends to appioach closer to the highest peicentage 
in the intei mediate sleep stages, while for Stage I and Stage VI these 
differences aie very large We can say that for deep sleep the 
chances aie about thiee out of foui, and foi complete waking the 
chances aie more than nine out of ten, that these conditions will be 
followed by identical conditions in the next succeeding minute. For 
the intei mediate stages the chances aie much lower, about foui out 
of ten, or less than half, that an intermediate stage of sleep will be 
identical in the next succeeding minute 
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The data also show that aside fiom being followed by an identical 
condition in the next minute. 

(rt) Stage I is most likely to be followed by Stage III, next 
likely by Stage II, 

{b) Stage II is most likely to be followed by Stage III, next 
likely by Stage V , 

(c) Stage III is most likely to be followed by Stage II, next 
likely by Stage V , 

(d) Stage II' is most likely to be followed by Stage V , next 
likely by Stage III , 

(e) Stage V is most likely to be followed by Stage III, next 
likely by Stage II, 

(/) Stage VI is most likely to be followed by Stage III, next 
likely by Stage V, but these percentages are so small as to 
have no significance in this companson 

Wc can theicfore sav that any of the intei mediate stages can be 
followed by any other intermediate stage of sleep, although the 
chances for tins aic not quite so gieat as the chances of then being 
followed by themselves However, we can safely say that bchavioi 
in the mtet mediate stages of sleep tends to be vanable fiom one 
minute to the next, while behavior in deep sleep and complete 
waking tends to be followed by the same behavior in the next minute 

Tabulation of the data with respect to sex showed no significant 
diftcienccs between the percentages for boys and those for girls 
in the constancy of bchavioi from minute to minute. The greatest 
differences aic for Stage IV, and the small numbei of cases at this 
stage (31 foi boys, 59 for gills) would piobably account at least 
in part for these diffeiences 

A comparison of the percentages foi the total 10 days of each 
of the thiee infants who had consecutive 10-day recot ds was also 
made The total cases foi the thiee infants were 244, 300 and 
239 lespcctivcly. Great variation in bchavioi was found fiom one 
infant to anothci For example, Stage I was followed by itself in 
80 pei cent of the cases foi Infant No 1, 87 per cent foi Infant 
No 2, but not at all foi Infant No. 3, Stage I was followed by 
Stage II in 10 pei cent, 5 5 pci cent and 100 pei cent for the thiee 
infants lespectivelv Thus, while one may pi edict the constancy or 
variability of behavioi fiom an aveiage of a numbei of infants, 
theie are still wide variations among individual infants Futtber- 
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moic, with these three infants as with the gioup of infants as a 
whole, the extienie stages of sleep and waking a\e more constant 
than are the intei mediate stages In other woids, almost any infant 
will be likely to have identical behavioi from minute to minute in 
deep sleep or complete waking, but the mteimcdiatc stages show 
large variations, although the same general tiend prevails fiom one 
infant to another. 

All recoids were assembled foi each age level, but the numbci 
of cases for each day (ranging from fuui to seven records per day 
with 102 to 286 cases each) was considered too small to justify a 
comparison of the entiic percentages. Howevei, the percentage of 
times that each condition is followed by itself in the next succeeding 
minute was computed for each day fiom one to eight clays inclusive. 
These results arc given in Table 2. 


TABLE 2 

Comparison of Ace Levels fou Percentage of Tnus in Which Each Sleep 
Staoe is Followed by itself — (1-8 Dais) 


Age 

/ 

followed 
by itself 

II 

followed 
by itself 

111 

followed 
by itself 

IV 

follow ed 
by itself 

V 

followed 
by itself 

VI 

followed 
by itself 


% 

% 


% 

V3 

O'" 

% 

1 day 

79.1 

55 9 

55 4 

27 3 

53 1 

92 2 

2 days 

79,1 

37 8 


n* 

56 8 

90 9 

3 days 

AS 5 


63 6 

60 0 

60 5 

92 7 

+ days 

75.0 

40.2 

44 9 

28 6 

28 1 

95 6 

5 days 

33 3 

396 

26 0 

t* 

53 5 

97 4 

6 days 

5+ <5 

61,9 

364 

** 

52 0 

66 0 

7 days 

** 

71.4 

52 4 

20 0 

23 1 

91 1 

8 days 

91 2 

360 

29.6 


77 

94 4 


**Too few cases, percentages not significant. 


Percentages for Stage VI are very constant fiom day to day With 
the exception of the sixth day, when there woe only thice cases, 
the percentage of times that Stage VI is followed bv itself ranges 
fiom 90 9 per cent to 97.4 per cent The daily valuations for all 
other stages are more maiked Stage 1 ranges fiom 33 3 pci cent 
to 91.2 per cent, Stage II fiom 20 pei cent to 71 4 pci cent, Stage 
III from 26 pci cent to 63 pei cent, Stage IV fiom 20 pei cent to 
60 per cent, and Stage V from 23 pci cent to 60.5 per cent No 
definite trends can be noted from day to day for the dilfcient condi- 
tions Table 2 supports our previous findings bv showing that fiom 
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day to day Stage VI, complete waking, is much less variable than the 
intci mediate stages of sleep. It docs not beat out the same conclu- 
sion foi Stage I, deep sleep, howcvei, although the peiccntagcs for 
this stage are still in geneial laigei than foi the mtci mediate stages. 

2 V filiations TFithtn Each Ftve-Af unite Period 

Table 3 gives the results foi all infants of the number of times and 
peiccntagcs that a five-minute interval contains five, four, and three 
identical conditions within it 


TABLE 3 

Percentage or Fivl-Minotl Intervals with Idpnticat Conditions Prlsent 
S, 4, and 3 Times within an Interval 



Five identical 

Four identical 

Three identical 


classif within 

classif within 

classif within 


5-nun penod 

5-inin period 

5-min perod 

Sleep 

No Per- 

No Per- 

No, Pci- 

depth 

cases centage 

cases centage 

cases centage Total 


I 

22 

46 8 

16 

34 1 

9 

19 0 

47 

II 

8 

14 3 

16 

28 6 

32 

57 1 

56 

III 

9 

12,7 

23 

32 4 

39 

54 9 

71 

IV 

0 

0 

3 

30 0 

7 

70 0 

10 

V 

7 

167 

8 

19 0 

27 

64 3 

42 

VI 

66 

82 5 

7 

87 

7 

88 

80 


Variable intci vals wlieie no condition existed 
in n majority number of minutes 72 

Total five-minute intervals 37S 


Table 3 shows that the highest peiccntages fot Stages I and VI 
occuned under the heading "five identical classifications within the 
five-minute peiind ” This supports the findings of Section I, that 
bchavioi within a five-minute period is moic constant in deep sleep 
and complete waking. It is to be noted here, however, that the 
percentage foi Stage VI is much laigcr than foi Stage I, suggesting 
that behavior is more likely to be constant within a five-minute inter- 
val in complete waking than in deep sleep 

The gieatest peiccntagcs for Stages II, III, IV, and V occur 
under the heading "thicc identical classifications within a five-minute 
interval" This likewise suppoits the findings of Section I that 
behavioi in intci mediate stages of sleep is less predictable and less 
likely to be the same within a five-minute penod Out of 378 five- 
minutc periods, 72 or 19 pei cent of the intervals weie too variable 
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to classify, ic, thcie was no condition appealing foi a majority 
(three or raoic) of times in these intci vals We can conclude from 
this table that within a five-minute peuod, the lc.ist number of 
va nations occuis in Stage FI, complete unking, a laigei nnmbei 
occui in Stage I, deep sleep, while vanations fm Stages II, III, If/ 
and V me vciy large. 

Again, comparison of variations with icfcrcnce to sc\ icvcals no 
clear-cut diffci cnees. While the boys show gicatei pci coinages in 
some sleep stages than do the guls, no constant vanations for citliei 
sex are indicated. 

3. Giapluc Repiesentatioii of Typical " Sleep Curves” foi Infants 
with Rccot/h of 50 Minutes or Mote 

Of the nine individual graphs showing the sleeping bchavioi foi 
each record of 50 minutes or mote, two typical examples are shown 
(Figure 1). 




FIGURE 1 

Each graph has been constructed on two bases. First, the minute 
by-minute classification is indicated by a solid line Then a classifica- 
tion was made foi each five-minute inteival by arbitrarily giving it 
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the condition that appealed the m.ijontv (tluee 01 more) number 
of times within that interval These aie indicated by a dotted line 
and show how the sleep cuive pi ogresses when based on a five-minute 
classification The two curves are readily compared in each record 

A careful inspection of these individual giaphs lcvcal a number 
of interesting factors. Although there aie a numbei of different 
types of cuives, they sue with one exception clcailv characterized by 
a "fall,” denoting deep sleep, in the middle of the cuives. The 
length of tins "deep-sleep pciiod” vanes from 2 to 20 minutes, with 
an aveiage length of about 10 minutes There is, therefore, a certain 
type of sleep curve which is fanly typical of behavior fiom one-half 
hour after nuising to onc-half hour before the next feeding period. 
This cm vc staits in the mteimediatc or complete waking stage, 
descends giadually to deep sleep, where it lcmarns for about 5 to 20 
minutes, and gradually uses until it is appioaching complete waking 
at the end of the penod Irwin (6), m repoiting similar results, 
says that infants aie moic likely to be asleep m the middle of the 
experimental penod and more likely to be awake at the beginning 
and at the end of the period 

The giaphs show, further, that behavior does not remain in the 
same stage for a very long period at a time. The longest periods 
are in deep sleep and complete waking Behavior in the intermediate 
stages of sleep is iarely the same for longei than two or three minutes 
at a time An inspection of the cuives in Stages II to V will show 
rises and falls in behavior at these levels, while stiaight lines denoting 
a constancy of behavioi aie rare for those stages 

Moieovei, when the lines aie compared, it is seen that a great 
many uses and falls in sleep depth (indicating rises and cessations of 
activity) that aie shown in the one-minute classifications arc lost 
when the five-mmute classifications are used In other words, a 
single fivc-minutc classification may covei a wide lange of vanations 
that have occurred between the individual minutes of that inteivni. 
This is tiuc not so much of deep sleep and complete waking as it is 
foi the intei mediate stages of behavior 

E General Discussion 

On the basis of the findings of this investigation, which is the most 
adequate interval to use in judging depth of sleep, the one-minute 
interval or the five-minute intcival? 
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1 This percentage is highest foi Stages 7 and VI, 74 7 pci cent 
foi deep sleep and 93 2 per cent for complete waking Deep sleep 
is followed by the same condition m the next minute ne.uly thiee- 
fourths of the time, while complete waking is followed by the same 
condition in the next minute over nine-tenths of the time. Intct- 
mediate stages aie followed by identical conditions less than half of 
the time. 

2. Any one of the intci mediate stages of sleep is almost as likely 
to be followed by anv other intermediate stage as it is to be followed 
by itself 

3. The variations within a five-minute inteival are least for 
Stage VI (identical one-minute classifications 82.5 pci cent of the 
time), and are slightly larger for Stage 7 (identical one-minute 
classifications 46 8 pe\ cent of the time) , while the intermediate 
sleep stages aic highly valuable. Out of 378 five-minute periods, 19 
pei cent were too vaiiable to be classified. 

4 No sex differences weic found when dctei mining the constancy 
of behavior from minute to minute, or within a fivc-minulc inteival 

5 Wide variations from day to day in the individual iccoids 
and in the composite table were exhibited from minute to minute. 
No consistent trends were noted, however The variations were 
appreciably less for Stages 7 and VI 

6 Vanations fioin one infant to anothci were gieat in both the 
one-minute and the five-minute classifications. Vu nations hete weie 
also appreciably less for Stages 7 and VI. 

7 A sleep curve which starts at complete waking, oi at one 
of the intermediate stages, descends gradually to deep sleep, and 
ascends again to approach complete waking, is a fairly typical sleep 
cmve for infants ftom one-half hour after nuising to one-half houi 
before the next feeding period 

It is obvious that the question of whethei we may judge an infant’s 
condition on the basis of a one-minute or a five-minute obseivation 
cannot be conclusively answcied from the above data. However, 
the following recommendations aie considered advisable. 

First, if an infant is in a deep sleep or complete waking, it will not 
matter greatly whethei a one-minute interval oi a five-minute inteival 
is used, according to the Wagnei ciitena. II, then, ail infant is 
completely awake, the chances arc nine out of ten tliaL “awake” is 
the characteristic condition foi that peuod If an infant is in deep 
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sleep the chances aie thice out of foui that “asleep” is the chaiac- 
tcustic condition at that time Hence, one minute is an adequate 
inteival in which to judge an infant who is deeply asleep 01 com- 
pletely awake 

The best inteival to use in the intermediate sleep conditions, 
Stages II to V , is moic difficult to deicimmc If a one-minute 
inteival is used, it may not be characteristic of the behavior of the 
infant at that time foi the judgment may fall at one of those single 
peaks or diops so nutncious in the individual giaphs. Furlhcimoie, 
if a five-minute inteival is used, and it occurs during intermediate 
sleep stages, it is likely to be unclassifiable, because a single sleep 
stage may not appeal thiee or moie times within that inteival. 
If it is classifiable on the basis of three identical conditions within 
the inteival, it is likely to obseme trends at the beginning 01 at 
the end of the five-minute peiiod which denote that the infant has 
leached a difteicnt stage of sleep at the end of the judgment For 
example, III , III, III, II, I classifications within a five-minute period 
would indicate that the infant was in deep sleep at the end of the 
five-minute peiiod, though the peiiod would have to be classified 
as Stage III Otliei possibilities similai to the above example, such 
as a rise instead of a drop in behavior at the end of the peiiod, 
may lendci the judgment inaccmate for that peiiod 

If we examine picvious investigations in the light of out data, 
we shall discovei how adequately they judged the condition of their 
subjects. Piatt, Nelson, and Sun (13) used 10 minutes as a conti ol 
period before stimulation, in the middle of the cxpeiiment, or five 
minutes before and after the expenment. These wcie alternated on 
difteicnt days. Their ciitena of sleep, “eyes closed most of the 
time and no skeletal movement,” would include Stages I, II, and 
possibly III and IV if the movements weie slight Jensen (8) 
obseivcd the infant foi 15 minutes at tile beginning of the experi- 
ment and then "noted his physiological condition,” He then woke 
the subject if it was asleep, which suggests that he would piobably 
not have a constant sleep stage foi longer than a few minutes until 
Stage VI was reached Maiquis (9) used a one-minute inteival 
and legal ded the infant as asleep when his eyes had been closed for 
that period Her critena included Stages I, II, 111, V, and possibly 
IV, if eye movements weie slight Gilmer (4) recorded the condi- 
tion of the infant, but theie were no catena of sleep nor mention 
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of time mtcivals used. Dishei (2) used five minutes foi ohseiva- 
tion and presented the stimulus only if the infant was quiet at least 
(it is assumed) tovvatd the end ot that interval Hci criteria of 
sleep, "eyes closed and no movement,’’ include Stages / and II, at 
least’ Docket ay and Rice (3), and Tayloi (16) used "quiet foi at 
least one minute, eves usually closed.” Tins could include Stages 
], llj and possibly III and IV. 

Pratt (11, 12) used a ten-minute conti ol peuod and a two- 
minute "adaptation peuod.” In succeeding studies lie used a twa- 
in mute peuod "sometimes prolonged until quiescence is attained” 
His criteria of sleep wcic presumably the same as in his eailier 
experiments. Smith (15) lecorded the condition of the infant at 
one-minute intervals, stating whethci eyes were open ot shut, with 
respiratoiy movements recoidcd by the use of a pncumogiaph. 
Wenger ( 10) attempted to stimulate only when subjects wcic awake 
and quiet, "but the condition of the infants often changed dining 
the short interval between the starting of the lotaiy switch and 
the actual presentation of the stimuli (about three seconds) ” This 
statement suggests the difficulties ot keeping an infant "awake and 
quiet” long enough to present a senes of stimuli. 

It can readily be seen that pievious invcstigatois have tailed to 
judge m an accurate mannei the condition of their subjects at the 
time of stimulation This failuic has been due to (n) lack of ade- 
quate sleep criteria, and ( b ) lack of an intelligent use of a time 
interval for ohseivation Dislicr was the only one to approximate 
the suggested pioccdure by using a five-minute interval, prolonged 
if necessaiy until quiescence was icaclicd. Smith’s piocedme of 
recording conditions at one-minute intervals, might well be usable 
if one could do tins and at the same time picsent stimuli and lccord 
responses It is possible that she did not observe bchavioi through- 
out each minute, but only recoidcd it at the end of each minute, 
This would be a moic doubtful piocedme 

F Summary 

The sleeping behavior of 19 infants from 12 horns to 10 days old 
was obseived for a total of 54 lecoids 30 to 75 minutes in length. 
The following conclusions were leached 

I In determining the constancy of behavior fiom minute to 
minute, it was shown that the greatest percentage of cases in all 
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stages of sleep depth is followed by identical conditions in the next 
succeeding minute 

2 This percentage was highest for complete waking, and next 
highest foi deep sleep Deep sleep is followed bv the same condition 
in the next minute neatly thiee-fouiths of the time, while complete 
waking is followed bv an identical condition in the next minute 
ovei nine-tenths of the time. Intel mediate stages aic followed by 
identical conditions less than half of the time 

3 Any one of the intci mediate stages of sleep is almost as likely 
to be followed by any othei intei mediate stage as it is to be followed 
by itself 

+ Variations within a five-minute intcival are least for com- 
plete waking, and aie slightly latgei foi deep sleep, while inter- 
mediate stages of sleep arc highly vanable 

5. There wcie no sex differences found in this study. 

6 Wide vanations wcie found in the same infant at diffcient 
age levels, and laige differences between individual infants at the 
same age level were noted These variations weic appreciably less in 
all cases foi deep sleep and complete waking 

7 The typical sleep curve for infants fiom one-half lioui aftci 
nursing to one-half houi bcfoic the next feeding period staits at 
complete waking, or at one of the intermediate stages, descends 
gradually to deep sleep for five to twenty minutes, and ascends slowly 
to appioach complete waking at the end of the pci lod 

An outline of a pioceduic for obtaining the most accuiate judg- 
ment of tlic condition of an infant was lccommended 
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CURVES OF SLEEP DEPTH IN NEWBORN INFANTS* 
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In an carliei investigation (7) the wnter established a ciitenon 
of depth of sleep in terms of the extent and duration of i espouse to 
a variety of stimuli Seven stages of sleep depth weie dcteimincd 
which were recognizable as discrete patterns of ovei l motility 

Once these stages weie descnbcd, the investigate could pioceed 
to answer still othci questions concerning the sleep of newborn 
infants, as to the natuic of their sleep curves, and the amount of 
time spent in each stage of sleep. These and othci i elated questions 
are answered in the following rcpoit 

A Apparatus and Method 

The impiovcd experimental cabinet recently described by Dr. 
F. C. Dockciay (2) was used in this study Though this cabinet 
is soundpioof and air-conditioned, in this study the front doors weie 
swung open and a heavy, piotectivc curtain extended fiom the upper 
edge of the cabinet out ovei the farthei edges of the doois in such 
a way as to provide a small recess foi polygraph and expei lmcntei ; 
this arrangement allowed closet observation of the infant than was 
possible thtougli the apcitures in the doois Tcmpeiaturcs weie 
kept between 86” and 88°, illumination was afforded by a blue 
50-watt Lumoline bulb Beside the cabinet was placed a stand 
beaiuig a polygiaph; on the tape weie rccoided a bicathing curve 
and running annotations, in nppioprialc symbols, of obscived be* 
havioi The pneumogiaph described by Rcynnid and Dockciay (5) 
was used 

The infant was bi ought in at about two o’clock in the afteinoon 
and placed inside the cabinet, paiallel to the open side, with the head 
turned toward the expei imentet The pneumograph was strapped 
ovei the infant’s abdomen just below the lowest ubs, and the poly- 
giaph staitcd All lecords weie secuicd in the period between the 

'‘Recommended for publication by F. C Dockeiay, and received in the 
Editoual Office on August 29, 1938 


121 



122 


JOURNAL OF GENETIC PSYCHO I OGY 


onc-o’ clock and foui-o'clock feedings; the hospital routine was such 
that the infants were available only from about tivo o’clock to three- 
thirty, during which interval a continuous recoid was obtained. 
A few recoids were longer and a few slioitci, but as a whole they 
aveiaged 90 minutes in length 

The speed of the appaiatus was calibiatcd so that each rccoid 
could be marked off into minutes These minute intcivals were 
then classified according to the descriptions of sleep stages as given 
in the eailiei article. The seven stages were numbeied fiom I to VII 
in ordci from deepest sleep to lightest sleep or waking 


1 

‘ha 

II 


III 


It' 


V 

*3 

VI 

C 2l C a 

VII 

C 5 , #•! 1 Aft 


B. Subjects 

The subjects were 40 normal, full-term infants from the charity 
maternity ward of the University Hospital. They ranged in age 
from 8 hours to 233 hours, those fiom biith to 2+ liouis weic 
called one day old, those from 24 to 48 hours two days old, and so 
forth. Thcic were 24 boys and 16 gills, 14 weic coloicd and 26 
white. With six of these infants daily records were obtained for the 
period they remained in the hospital’ thus there were ten daily 
records for each of four infants and nine daily iccords for two other 
infants. The remaining records wete all secured from different 
infants. The number of records obtained for each age group 
from one day to ten days respectively was 11, 10, 10, 9, 9, 10, 9, 
9, 9, and 6, with a total of 92 records containing altogether 8,354 
minutes. There weie few ten-day records because an infant was 
usually taken home on the tenth day at the tune the lccoid for 
that day would ordinal ily have been secured 


C. Results 

A graph was made of each of the 92 lccotds: a few illustrative 
curves are reproduced here. Along the ordinate me placed the sleep 
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stages from I, or deepest sleep, to VII, or complete waking , 1 Along 
the abscissa is lepiescntcd a minute-bv-minutc continuum fiom the 
starting point to the end of the obscivation peiiod. An mteival 
of deepening sleep is thus shown by a diop in the curve. 

figure / 

Boy-lVhtte -Idjy 



FIGURE Z 

Girl -Colored -I Jay 



FIGURE 3 

B oy-Cobrcd - } day 



FIGURES 1-3 


‘Only six stages ire cited bv Reynard and Dockeiay because the} com- 
bined my stage V with Stage IV 
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Careful inspection of the curves revealed, fust of all, that they 
were quite variable from infant to infant (Figures 1-9) and fiom 
day to day m the same infant (Figuics 3, 4, 6). Fui tlicimoic, there 
were seveial different kinds of curves. Over half of the curves 
(57 %) showed a single penod of deep sleep, which might occur 


FIGURE 4 

Boy -Colored - 1 days 




figure g 

Bofi - Cclored-jO iioy3 



FIGURES 4-6 
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anywhere from the veiy beginning to the very end of the lccord 
(Figures 4, 6, 7, 8). In 28 pci cent of the cuives tlieic weic two 
such periods of deep sleep (Figures 1,9), the mtcival between these 
two periods langcd fiom 7 to 51 minutes, with a median of 28 
minutes. In 3 pei cent of the records there were thicc penods of 
deep sleep (Figuie 2) In the remaining 12 per cent tlicic wcie 

FIGURE 7 

Boy- Wh ilc -10 days 



FIGURE 6 

Boy -White ~/0 Joys 



FIGURE 9 

Girl -White — tO days 



FIGURES 7-9 
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no instances of deep sleep (Figure 5). in some cases the infant was 
active and crying the entire period The one- and two-day lccoids 
showed more instances of two periods of deep sleep than of a single 
period, this was not tiue of any subsequent age girnip 'L'he few 
rccoids where three intei vaU of deep sleep appealed in each ucrc 
also obtained fiom one- and two-day-old infants 

The length of a peuod of deep sleep tanged f uim 1 to 34 
minutes, with a median of 17 minutes, though tins mteival in- 
cluded moie than Stage /. It was difficult to decide just where a 
given period of "deep sleep" began and ended, hence an arbitrary 
cn tenon was adopted, wherebv Stages I, II, and III wcic giouped 
togcthci to iep resent "deep sleep,” and a peuod of "deep sleep" 
was incasuied wherein there were no mtcu upturns foi more than 
two consecutive minutes of stages above III No age diltciencc 
was appatent 

In addition to the general shape of the cuivcs, thou luegiilanly 
of outline should be considered The cuivcs, as Figuies 1 to 9 
indicate, were by no means smooth, the piogiession into and out 
of a condition of deep sleep was quite tnegul.ii, inn was theic 
any consistent oidei of succession of sleep stages involved in such 
changes 

Anothei factor concerned with such vui lability is the number of 
Stage I minute* which occuncd m an uninterrupted sequence The 
length of such an unbroken peuod of "deepest sleep” l.ingcd fiom 
1 to 15 minutes, and theic was a slight tendency foi the sequent. (* 
to mciea.se with age, since the aveiagc nvimbci foi the age groups 
horn one to ten days lespectivcly was 5 4, 4 0, 5.6, 5,9, 6 2, 6 8, 
7 0, 7.0, 4 6, and 8 5. 

This fact suggested that the recoids decreased somewhat in 
va liability dunng the ten-day peuod after bit ill But a mote com- 
plete index of variability was needed than merely the sequence of 
Stage / nr mutes After considering and i ejecting a number of com- 
plex indices, the writer finally decided on two measures (a) the mint 
ber of changes in direction in a given lccoid (upw.iul vcisiis down- 
ward trends) and (//) the average numbei of stages involved in caclr 
change Suppose an infant lias dropped from Stage IV to Stage III , 
and then lcturns to Stage V This direction change includes trio 
stages If the next stage is VI or VII, there is no change in dncL- 
tion, and die number of stages is not counted. If, however, tire stage 
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following 7' is II, thcie is a dnection change involving tliiec stages 

The average number of changes in dnection per lecoid foi each 
age group ftom one to ten days lcspectively was 23 2, 24 7, 22 4, 
13 2, 27 7, 23 5, 22 7, 19 4, 19 6, ancl 25 7, with a total mean of 
20 4 Thcie is evidently no consistent age tiend here Howevci, 
the average numbci of stages per change in dnection foi each age 
group was 18, 2 1, 16, 1.7, l 6, 1.6, 14, 17, 13, and 1 5, with 
a total mean of 1 6 Heie the avciagc for Days 1 and 2 is 2 0, for 
Days 3 to 7 inclusive 1 6, and foi Days 9 and 10, 1 4, In othci 
woids, while iccouls foi all age gioups involved many changes in 
dnection, thcie was some tendency foi the dnection changes to 
deci ease in extent during the 10 days aftei bnth In this respect, 
then, we could say that vauability deci cased somewhat with age 

Anothei question aiises as to the lclative amount of tune spent 
in each of the stages of sleep The pei cent of the total lecorded 
time spent in each stage from l to VII lcspectivclv was 12 7, 6 2, 
5 2, 6 1, 12 9, 16 6, and 40 3 In othci woids, the infants weie 
sound asleep (Stage I) only about one-eighth of the time, and wide 
awake ovei tluce times as much' Now if wc gioup together Stages I 
and II foi deepest sleep, Stages III, IF, and V for mtci mediate 
conditions, and VI and VII for active conditions, the per cents aie 
approximately 19, 24, and 57 Such findings conti ndict the layman's 
casual assumption that the newborn infant spends most of its time 
sleeping 

The totals cited neglect the factoi of vai lability in individual 
records Table 1 shows the pei cents for each of the six infants 
foi whom a ‘■cues of lccoids was obtained Foi example, the amount 
of time spent in Stage I langcd fioin 9 5 per cent to 25 0 pei cent 

TABLE 1 



Pm 

Cent of Time Spent in Each Stage 


Infants 

/ 

II 

III 

IV 

V 

VI 

VII 

Total 

minutes 

A 

16 9 

X 7 

2 3 

86 

82 

20 1 

42 3 

907 

B 

25 0 

7 3 

+ 0 

54 

15 6 

15 4 

27 4 

909 

C 

9 5 

48 

72 

3 5 

11 9 

13 1 

50 0 

911 

D 

16 3 

6 7 

2 5 

67 

102 

23 8 

33 8 

865 

E 

10 1 

54 

8 7 

63 

172 

174 

35 0 

815 

F 

10 7 

7 5 

'I 3 

46 

12 9 

178 

42 1 

905 

Total 

148 

5 6 

48 

58 

12 6 

17 9 

38 5 

5,312 
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and in Stage VU from 27.4 pci cent to 50.0 pei cent The total 
time spent in deepest sleep was slightly gicAtei fo\ these than for 
the gioup as a whole (14.8% vs 12 7%). 

Table 2 indicates that theic die no consistent age diflcienccs, for 


TABLE 2 

Per Cent or Time Spent in Each Staoi in Agf CJroui-s 



I 

II 

III 

ir 

V 

VI 

in 

Total 

minutes 

1 clay 

14 0 

70 

48 

S 0 

12 3 

18 1 

35 8 

1,008 

2 days 

9 S 

S 6 

5 7 

52 

9 5 

20 2 

14 3 

89S 

3 days 

14 2 

44 

5 1 

60 

14 0 

14 6 

41 7 

902 

+ days 

9.2 

4,9 

47 

1 0 

84 

15 6 

56,2 

834 

5 days 

15 9 

69 

67 

8 7 

186 

18 6 

24 6 

826 

6 days 

11 1 

62 

5 9 

5.6 

150 

17 8 

38 3 

908 

7 days 

10 9 

7 9 

38 

6 1 

160 

17 9 

37.3 

806 

8 days 

13.7 

4,5 

4 0 

72 

90 

11.6 

49 9 

801 

9 days 

10 3 

3 1 

57 

70 

12 9 

14 0 

42.0 

827 

10 clays 

21 9 

64 

5 1 

5 3 

14 3 

164 

30 5 

544 

Total 

12 7 

6,2 

5 2 





8,354 


the per cents of each condition aie highly vauable fiom d.iv to day 
Although the ten-day group shows a high pet cent of Stage I, there 
arc fewer cases lieic than in the other groups; fin thennorc, the 
nine-day group shows a lowet pci cent than most of the picceding 
age groups. The per cents cover a wide langc, foi example, in 
Stage 1 they langc from 9.2 to 21.9, and in Stage VI 1 fiom 24.6 to 
56.2 Within any single age gioup the i tinge of per cents fot the 
various members of that group weic frequently even gieatci than 
those just cited. In the one-day group, f<n instance, the pci cent 
of time spent in Stage I ranges fiom 0 to 25.6 pci cent, and in 
Stage VII from 0 to 100 per cent 

Still another question concerns the point (lining the observation 
period when the infant is most likely to be asleep We have already 
indicated the many types of sleep curves to be found m newborn 
infants It is possible, however, that mathematical ticatmcnt of the 
data might reveal a slightly greater tendency foi infants to he asleep 
at one point than at another. The data were tabulated in fifteen- 
minute intervals from 2 o'clock to 3*30, and pci cents given to 
show how much of the total data foi each such intcival was spent 
in each sleep stage This procedure was also followed for each of 
the six infants who had a sei ies of records. 
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TABLE 3 


Per Cent of Each 

FlITEl'N-MlNUri' 

Intlrvai. 

Spent in 

Each Sleep 

Stacp 


1 

II 

III 

IV 

V 

VI 

VII 

2 00-2 IS 

60 

1 7 

1 6 

3 1 

64 

19 2 

621 

2 15-2 30 

144 

6 2 

6 1 

4 7 

10.1 

11 9 

46 6 

2 30-2 45 

19 9 

9 3 

6.3 

7 0 

10 4 

13 7 

33,4 

2 45-3 00 

12 0 

7 2 

6 6 

8 2 

16 9 

19 8 

29 3 

3 00-3 15 

10 9 

70 

49 

7 8 

16 9 

19 1 

33 4 

3 15-3 30 

11 3 

5 9 

45 

5 9 

18 1 

16 7 

37 5 


Table 3 lcveals that foi each fifteen-minute intei val the largest 
per cent of the time was spent in waking activity (Stage VII), 
though these per cents range from 29 3 to 62 1. The gicatest 
activity and the least deep sleep occuticd in the fiist quai tei-hom, 
which is what we might expect right after the infant has been 
disturbed by much handling The highest per cent of Stage I , or 
deepest sleep, occuned between 2.30 and 2 45, with the next highest 
per cent in the pieceding quaitei-houi, though the latter interval 
had the second highest per cent of waking activity. Even here, 
howevei, the highest pci cent of Stage I is baiely one-fifth of the 
total time lecoidcd for that interval A similar oidei as to sleep 
and activity in the vaiious internals is obscivcd when we gtoup 
together I and ll, III , IV, and V, and VI and VII. When the data 
aie tabulated in terms of three half-houi inteivals, we find that the 
per cents foi the inteivals following 2 00, 2 30, and 3 00 lcspcc- 
tively are 14 2, 24 2, and 17.6 foi Stages I and II and 69 9, 48 1, 
and 58 4 for Stages VI and VII Thus the infant was most likely to 
be in deep sleep between 2 30 and 3*00 and least likely between 2-00 
and 2 30 But even here the infant is fairly active about half of 
the time in the second half-houi . One would hesitate to sav, then, 
that the sleeping condition of a newborn infant could be piedicted 
with any degree of ccitainty 

When we examine the data with lefeience to age gioups, we 
find that the highest pei cents of Stage I occuned in the fifteen- 
minute intei val beginning at 3 00 for Days 1 and 2, 2 30 for 
Davs 3 to 9 inclusive, and 2:15 foi Day 10, the per cents langing 
from 17 6 at one day to 43 7 at five days But we cannot generalize 
safely that deep sleep occurs eailier in the period as the infant 
glows older, for when we combine Stages 7 and II, the highest per 
cent for the one-day group is shifted to the 2 15 inteival. The 
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second highest pei cent was about as likclv to oc.cu i in .1 picci'ding 
inteivnl as m a succeeding inteival. 

Tabulation of the total data does, howcvci, obseme individual 
trends, Foi the six infants with a senes of iccoids, the highest pei 
cents of Stage I occuncd in the intci val beginning at 2 30 foi two 
of the infants, at 245 for one, at 3 :00 foi one, and at 3.15 foi two 
These pei cents ianged from 12 0 to 39.3 

A numbei of incidental factors may also he discussed One of 
these factois is civing The per cent of the total 92 iccoids winch 
showed crying during each fif teen-nun utc interval between 2 '00 and 
3 30 were 30 4, 32 6, 33 7, 38 0, 37 0, .it u! 44 6 Thus, while 
crying might occm in any of these intei vals, it tended to increase 
somewhat during the ohseivation pctiod, with the most fiequtnt 
crying between 3 1 5 and 3 '30 The youngei infants cued nioic: 
80 0 pei cent of the 40 lccords for infants 1 to 4 davs old included 
crying, in contiast to 59.6 pci cent of the 52 iccoids foi infants 
5 to 10 days old The crying invanably occuncd in Stages VI and 
VII, when the infant was either awake or very active, most instances 
happening in Stage VTI Only occasionally was a possible specific 
cause foi the crying cited In one lccoid of piolonged crying the 
infant had had a sore navel diesscrl just bcfoic the ohseivation 
period. In another case the infant had just been ciicumciscd In 
still anothei instance the nmsc repoitcd that the infant “seemed 
hungry” and had not taken the usual amount of food 
The ic wcie 30 hiccough lecords obtained fiom 17 infants, in 
one case them were two hiccoughing scizmes dunng a single penod 
of observation. These iccoids boic out the findings of the iviitcr 
m an earlier pa pei (8). Age did pot seem a factor. The number 
of minutes in which hiccoughing occuncd ianged fiom 2 to 22, with 
a median of 7 Tn neatly all cases, hiccoughing occuncd in Stage 
VII. tlieie weic but two cases wheic it occm red in Stage PI, two 
in Stage V, and one in Stage IV Beginning with 1 45, the num- 
ber of cases of hiccoughing which began in each fiflccn-mmutc 
interval were 5, 10, 6, 7, 0, 2, and 0 Thus onc-tlmd of the 
hiccough periods began between 2 00 and 2 '15, and only two 
occurred aftci 2 45. 


Yawning, sneezing, and reguigitatmg might octui in any poition 
of the observation penod Yawning, howcvci, occuncd most fic- 
quently during the hist half-hour, and seldom dining the last 15 
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minutes These items occuned most ficquently in Stage VII and 
less frequently m Stage VI On only two occasions did a yawn 
occui in any othei condition, and that was Stage V The ficqucncv 
of yarning vancd fiom infant to infant and fiom day to da\ in the 
same infant 

Defecation — ic, defecation which was audible — likewise occuned 
only in Conditions J'l and VII It might occui anvwhcic in the 
obscivation period 

In a picvious article (7) the wntei discussed ccitain types of 
breathing in the newbotn infant which might be called Cheyne- 
Stokes breathing as in the adult. The numbci of lccoids for each 
age gioup fiom one to ten days icspectively in which such pei iodic 
bica thing occuned was 1, 0, 1, 1, 1, 1, 4, 2, 6, and 2 Thus 
it seemed more likely to occui in the oldci infants. Fuithcimore, 
these oldci infants also showed in any one iccoul moic minutes in 
which Chcync-Stokcs breathing occuned Thcic was one case 
wlieic 46 minutes of Chevne-Stokes bicathmg occuned (6-day-old 
infant), one ot 14 ( 10-day-old), one of 13 (7-day-old), one of 7 
(10-day-old), and two of 5 (7- and 8-day-old) Hence most of 
the iccords included only 1, 2, oi 3 minutes of Chevne-Stokes 
breathing. This type of bieatlung never occuircd, of comse, in 
Stage Ij m which by definition the bicathmg was always legulai 
The periodic lcspiration was found most frequently m Stage II, and 
less frequently in III, IV, and V in that ordci. In only one in- 
stance each was such breathing found in Stages VI and VII This 
is to be expected, since the inci easing activity of the infant fiom 
Stage III to Stage VII would tend to distoit the bieatlung curve 
Furthci data weie sccuied concerning the fiequcncy of occuriencc 
of the body jerk alone and of the body jeik followed by a general 
stir, as described in an eaihci article (6) Both types of body jerk 
seemed to occui most ficquently duiing tile fiist tlucc days, deci eas- 
ing slightly thereafter The per cent of the total numbci of body 

juries which occuned in each stage from I to VII respectively was 
15 6, 24 7, 47 9, 4 1, 1 6, 6 0, and 0 Thus about half occuned in 
Stage III , a fouith in Stage II, a sixth in Stage I, veiy few in Stages 
IV, V, and VI, and none at all in the waking condition The 
earlici investigation found most of the "spontaneous” body jciks 
in Stages II and 1 respectively, with few in Stage III, though it 
agreed that body jeiks deci cased as the infant became moie active 
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The pci cents of body-jerk-plus-stn for each stage wcic in the present 
study 3 0, 9.6, 12.6, 4.5, 5 0, 55 8, and 9.6 Again, while this 
type of behavior might occur in any condition, it was least likely to 
occur in deepest sleep and most likely, as stated in the cailiei article, 
to occur in Stage Fl- 
irt a few infants additional factois seemed to chaiactcussc deep 
sleep In two infants slight, periodic “chewing’ 1 movements, in- 
volving the lowei lip oi jaw alone, appealed duiing Stage / and 
disappeated when the bieathing became incgulai. These slight 
movements vatied in number fioin one to fouitecn at a tune In 
but one infant was there audible bieathing during Stage I which 
was compaiable to what we call “snoring” in the adult This 
“snoung” likewise disappeared as the infant passed fiom Stage / 
into Stage 11. These additional factois would not occur every diy 
in a given infant, but did occui in scvcial daily iccoids fm that 
infant when a series of records was obtained. 

Throughout this discussion no sex or coloi difteicnccs have been 
mentioned, because oui findings wcic always negative Noi have 
any reliable sex or color differences been lcported m other investi- 
gations with the newborn infant. 

These findings concerning sleep may now be compared with 
those of other investigators As no adequate critcuon of sleep has 
been used hcictofore with newborn infants, information about their 
sleep cuives is vciy scanty. Back in 1892 Czciny (1) dctei mined 
the sleep cuives of childien of vaiying ages by means of the st length 
of induction current necessaiy to pioducc some l espouse in the child. 
With one 23-day-old child, the youngest used, the maximal depth 
duiing a 3-hour period occuticd at the end of one horn if the infant 
were undiesscd and \]/ 2 houis if the infant wcic clothed A child 
3 ycais 8 months old showed two maxima duiing a 12-houi period, 
the greater aftei 1 z / 2 hours and the lesser nftei 10 ]/ 2 hours. Aside 
from the fact that data weic seemed from too few subjects, and that 
the subjects were older than those used in the piesent study, we 
might question the adequacy of the criterion used by Czciny 

In 1932 Irwin (3) determined the amount of motility ancl sleep 
of infants 1 to 16 days of age in 15-minutc mlcivals fiom 2 30 to 
5:45. He found that 28 pei cent weic asleep duiing the first 
period, 63 per cent during the sixth penod (about the middle), and 
50 per cent during the last period. Appaicntly lie used "eyes closed, 
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body quiet’' as a cntciion of sleep as he did m pievtous studies No 
specific sleep curves 01 individual vauations weie indicated. The 
pcnod of observation was much longei than in the present study, 
we can only speculate as to what our results would have been if 
our subjects had been available foi a similar peiiod 

In 1933 Maiquis (4), in a study of the motility of 13 infants 
less tlian one ycai of age, used “eyes closed foi one minute” as tile 
cntciion of sleep, She found quietest sleep occuiring at tile end of 
the second bout foi night sleep and at the end of the first half-horn 
foi day sleep Infants’ sleep, she said, is less sound than that of 
adults and less vanablc fiom night to night Heic again no specific 
sleep cuivcs were given, the infants, too, wcic oldei than those of 
tile picscnt study 

Reynaid and Dockciay (5) constiuctcd a few sleep curves for 
newborn infants in both minute and five-minute intervals, using the 
critenon of sleep depth established by the water. These cuives 
wcic lcpoited to have an intermediate period of deep sleep in most 
cases But the peiiod of obscivation was shoitcr than that of the 
piescnt study, and too few of the longer lecoids weie secuied to 
indicate the wide vauations possible fiom infant to infant and fiom 
day to day in the same infant 

A generalized sleep curve foi the newborn showing a single 
point of deepest sleep would at fiist glance seem to be quite reason- 
able because it is similar to the sleep cuives attnbutcd to adults by 
various invcstigatois. But there is no reason why we should expect 
the sleep pattern of the newborn infant to conform to that of the 
adult before any appreciable learning has taken place. The organiza- 
tion of an infant’s day is far different fiom that of the adult, and 
diffeicnt, too, fiom its own prenatal existence The evidence indi- 
cates that the human being must learn to adapt himself to tile cycles 
of quiescence and activity necessitated by his physical and social 
envnonment We should not expect much adaptation of this sort 
to occui m the brief period of 10 days following birth. The ex- 
tieme vai lability of neonate sleep fiom recoid to recoid is the most 
significant teatuie of the icsults of this investigation 

A more complete pictuie of the neonate’s sleeping and waking 
rhythms should eventually be obtained by secunng continuous lecords 
foi other intcivals of the day and night beyond the one used in this 
study 



134 


JOURNAL 01' GFN1TIC I’SYCIIOI Of.Y 


D. Summary 

A total of 92 continuous iccords, compusing 8,354 minutes, was 
secured fiom 40 newborn infants in the interval between two aftci- 
noon feeding peuods. These recoids weie classified fiom minnie to 
minute in teims of seven stages of sleep depth ascci lamed m a pre- 
vious study Graphs and statistical analyses yielded the following 
conclusions 

1 Sleep cuivcs in the newborn aie highly vmuiblc fiom infant 
to mfant and fiom day to day in the same infant There may be 
one, two, or even tliiec periods, of deep sleep in a given jecord, 
their frequency of occuricnce being in the oulci named, oi thcic 
may be no deep sleep at all 

2 Within this ten-day period there was some tendency foi the 
vanability within the individual cuivc to clccieasc with age, when 
measured in terms of extent of direction-change oi in teims of the 
length of an unintei i upted series of Stage 1 minutes No age diftei- 
encc was apparent, however, in the length of the pcuod of deep 
sleep. 

3 For the infants as a whole the relative amount of time spent 
m each condition would place the stages in tins descending oidci* 
VII, VI, V , 1, II, IV, and III. The infants weie awake 40.3 per 
cent of the time and sound asleep only 12.7 pci cent of the time 
Results for the serial records for six infants were similai. No age 
differences were noted 

4 The infant was somewhat moic likely to be awake between 
2:00 mid 1 15 and asleep between 2.30 and 2:45 than at any other 
time, but there was little difference between pci cents for these 
intervals and tile other intervals The six serial recoids weie quite 
variable in this respect 

5. Incidental factois such ns yawning, sneezing, lcgui gitating, 
hiccoughing, ciying, and audible defecation weie most likely to occur 
in Stage VII , and never occurred in Stages I , II, or III, Chcync- 
Stokes breathing increased somewhat with age, and occiincd most 
frequently in Stage II Body jerks weie most frequent in Stage III , 
while body jerks followed by a general stir were most frequent m 
Stage VI, The fiist type of jerk decreased with age, giving wav 
to the second type 
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THE DEVELOPMENT OF COOPERATIVE BEHAVIOR 
IN MONKEYS AND YOUNG CHILDREN' 1 
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A Introduction 

The piesent investigation sought to study the oiigin and develop- 
ment of cooperative hehavioi in monkeys and young childien when 
these subjects were placed in a situation m which each could sccuie 
food f oi his partnei, but not foi himself When coopciative behavior 
developed undei these conditions, we studied the methods of com- 
munication by which it was secured and controlled 

Eight monkeys and eight preschool childien weie used as subjects. 
The monkeys weie studied at the pinnate reseaich colonv of the 
Univcisity of "Wisconsin duung the summei of 1934 Our thanks 
aie due to Piofessoi Hcnmon and Piofessoi Harlow for their 
coopeiation in making the facilities of the reseaich laboiatoiy avail- 
able The childien were studied at the University of Mississippi 
dining the summei and fall of 1935 

Ciawfoid (1) has lecently described the coopeiativc solving of 
problems by young chimpanzees His monogiaph discusses the his- 
torical background of the pioblem, and Crawford’s woik itself is 
the only important experimental attack on the problem of coopeiation 
in the sub-human primates The pievious woik on children, mostly 
observational in natuic, is available in textbooks (2). 

Crawfoid’s study closely lcsembles the piesent work m puipose 
but not m method Ciawfoid’s expci iments demanded teamwork 
for a common goal, foi example, a pair of subjects pulled a weighted 
food box too heavy foi citlici to move by himself The piesent 
experiment demanded a response which bi ought no immediate le- 
waid to the responding subject But each subject could, in alterna- 
tion, secure food foi his partner It was theoretically possible for a 
subject to give food to Ins paitner in the hope that on a subsequent 
tnal the paitner would give food to him The conventions of 

*Received in the Editorial Oflire on September 2, 1938 
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borne of the clnldicn indicated then icalization of this possibility 
Bchavioi of this soit is chat ac tei istic of much adult coopcmtion, and 
if found in childicn oi monkeys it may also be called coopcutivc 

B ExPtRIMINIS 1MTII AtoNKRYS 

The eight monkeys weic studied in fom p.iiis> with no shifting 0 f 
pnrtnei s Each pan lived side by side in the cages wheie the evpeu~ 
ment was pcifcmncd The two win* cages, 18 \ 30 x 30 inches in 
size, ncie placed end to end, with a nine-inch gap sep.uating them 
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figure 1 
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The auangement pcimitting one subject to pull food to the othci 
is shown m Figure 1 A light and easily moved level was pivoted 
at one outside coinci of «i platfoim built bv the cages At the free 
end of the level a food cup was fastened A coal was attached to 
the middle of the level A ltng on the fiee end of the coal could 
be placed in the cage neaici the fulciuni of the lever The subject 
in Cage A could pull the ling and coal placed in its cage and thcieby 
pull the food cup to Cage B He could not icach the food which 
he himself pulled in In the lowci p.ut of Figuic 1 a similar ai- 
langement is shown which peimittcd the subject in Cage B to pull 
food to his paitncr in Cage A 

A single grape was used as an incentive on each tnal for the 
monkeys They were fed then day’s jations at the end of the 
experimental pcnod 

The daily experimental piogiam consisted of 24 trials with A 
and B alternately pulling food to each othei The cxpci lmcntci put 
a giape into the food cup, placed the ling m the cage, and staited 
the stop-watch. If the subject pulled, the time bcfoie pulling was 
recouled, the appaiatus was teplaccd at the edge of the platfoim, 
and the tnal foi the othci subject was begun If the subject had 
not pulled the ung at the end of five minutes, the tnal was declared 
ovci, the ung was taken out of the cage, and the giape out of the 
food cup The next tnal was then begun foi the othei subject, 
Thus, in what will be called the "food days,” each subject could 
lcccivc a maximum of 12 giapcs and could pull food to bis paitncr 
a maximum of 12 times 

Aftci the subjects learned to pull, food days wcic alternated with 
days on which exactly the same pioceduic was followed without 
food. The cxpei uncntci came into the 100 m at the usual time 
and, without placing a giape in the food cup, put one of the rings 
in the cage If the monkey pulled, the time befoie pulling was te- 
coidcd If he did not pull within five minutes, the ung was ie- 
moved and the next tnal begun foi the othei subject These aie 
called the " no-food days ” 

The alternation of food and no- food davs constituted the basic 
tunning If a subject did not distinguish between the two conditions 
at the end of 240 tiials (20 davs of tiaimng), he nas diopped fiom 
the expenment If a cleai diffeientiation between these two condi- 
tions was shown, the following lest situations wete given 
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The fiist test situation was called the “empty-cage contiol ” One 
animal was removed from the loom and the othci tested as befoic 
If the mig was pulled in, the time was retoided, the gi ape allowed 
to remain in the empty cage, anulhei one put in the food cup, and 
a new dial started. Il the ring was not pulled in five minutes, the 
grape was removed, another one placed in the food cup, and a new 
tiial started 

The empty-cage control was designed to distinguish bctu ecu co- 
opeiative pulling and pulling which was motivated ducctlv by the 
sight of the img and food without reference to the paitnci. 

The other test situation was named the ” sci eened-food lonfiol " 
Metal sci eens (shown as dotted lines ncai the food cups in Figure 
1) wcie attached to the two levels Each screen pi evented tile pull- 
ing animal from seeing the grape in the food cup but allowed the 
receiving animal to see it 

On half of the tnnls a giape was placed in the sciccned food 
cup. On the othci half of the tiials a pretense of placing <r giape in 
the cup was made, but the cup was actually left empty , these aic 
called "fake” tiials Fiom the standpoint of the pulling monkey the 
appearance of the apparatus was the same and the hchavioi of the 
cxpeiimentcr the same whether food was lcnlly placed in the food 
cup or not The two types of tiials weic given in random order. 
Trials for the two subjects weic alternated 

The sciecned-food test gave the receiving monkey an oppoitunity 
to inform its partner rcgaiding the presence oi absence of food, and 
gave the pulling rnonkcv an oppoitunity to respond differentially to 
these cues by pulling only when food was lenllv in the food cup, 

C Rfsults 

All eight monkeys learned to manipulate the appaiatus and to 
pull food to the partner. Four of them pulled moic slowly 01 did 
not pull on the no-food days But none of them showed any evi- 
dence of behavior which could be called cooperative 

1 . Pal and Psyche 

The fiist pair of subjects consisted of two young adult male pig- 
tail monkeys, Macnca nemesitmus, named Pal and Psyche Pal 
pulled immediately on almost evciv one of his 12 (food) tiials on tire 
first day, and continued to pull rapidly thioughout the entne tiam- 
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mg peuod. On days when no food was given, Pal was moie hesitant, 
although lie eventually pulled on most of his no-food trials His 
average pulling time fluctuated and then became fan ly stable at 45 
seconds At the end of 20 alternate food and no-food days, Pal was 
pulling regulaily and almost immediately on eveiy tnal on the food 
days, and less rcgulaily and much moie slowly on the no-food days 

Foi the first four days, Psyche pulled about as i caddy on no-food 
as on food clays After that, he lesponded differently to the two 
situations On food days lie pulled regularly, with an aveiage time 
fluctuating mound a minute On no-food days lie icachcd a point 
where he nevci pulled, he seemed to avoid the ling with a studied 
disiegaid Thus by the end of 20 days Psyche had also made the 
basic difteicntiation, and the empty-cage contiol was given to both 
animals 

Pal continued to '•espond as he had duung the last half of the 
20 days of the initial tiaining. He pulled on days when food was 
present, and pulled immediately on piactically cvciy tnal. On one 
of the five days of the cmpty-cagc contiol, no food was used Pal’s 
aveiage pulling time was exactly the same as on the last no-food day 
when Psvchc was present Theie weic thus no mcasuiablc differ- 
ences in Pal’s behavioi which could be attiibutcd to the lemoval of 
Psyche from the scene 

Psyche behaved in a similat rrmnnci when Pal was lemoved and 
he was left paired with an empty cage On the foui food days he 
pulled with a little moie speed than usual On the one no-food day 
of the empty-cage contiol, he did not pull at all Again, there wcie 
no mcasuiablc diffcienccs attnbutablc to the absence of the pai tiler 
If the animals had been coopeiatmg with each othci duung the first 
20 days, they weie now just as willing to coopeiate with an empty 
cage 

Both animals wcic given the scieened-food contiol The lccciving 
monkey (who could sec the food) was judged in both cases to react 
diffeientlv on food and fake tnnls On food trials the receiving 
animal was more mtcicsted in the situation and tended to stay in 
the coinei of the cage closest to the food. Fiequent attempts were 
made to reacli the food in case it was not pulled in immediately On 
fake tuals, vaiious othei types of behavioi developed Pal formed 
the habit of reaching out and slapping the experimcntei when he 
pretended to place food in the cup The piotocols foi Psyche con- 
tain such comments as 
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Ps>che getting negativistic on many tnals when no -food is 
placed fen him lie very obviously turns Ins hack on the food 
crip or goes to the othci side of t3*c cage Pal pays no attention 
to this behavior 

It seems probable that a pcison could Icain to guess with fairly 
high accuracy, from obscivation of the dillcmn.cs in t lie iccciving 
animal’s behavior, which tnals had food piescnt and which did not 
But there was no evidence that the monkeys could learn to mtcipict 
their paitncr’s behavior. Pal pulled m less than 15 seconds, food or 
no food, on 95 of his 96 tnals Psyche did not pull quite so lapidly 
ot icgu laily, hut he had an aveiage pulling time of 15 seconds, and 
tins aveiage was the same on the 48 food and the 48 fake trials. 
Neither animal showed an ability to mtcipict his paitnei’s behavioi 
as a sign of the absence oi picscime of food when lie, the puller, 
could not see into the food cup foi himself 

2. Sfiidei dn/l Twit 

The second pan of monkeys consisted of two young adult males, a 
spider, A teles geojftoytj and a cebus, Cel/us capuanus 

Both pulled readily and rapidly The spidei pulled more lupidlv 
on no-food tnals than on food tnals foi the fust six d.ivs of training 
After that lie showed no disci imination between the two conditions 
cithei in pulling time oi othci behavior Twit, the cclnis, pulled 
equally rapidly on both food and no-food tnals 

Since neither animal differentiated between the two basic condi- 
tions duting 20 days of training, no test trials wcie given 

3. Annie and Petty 

The third pair of monkeys consisted of two young adults, Annie, 
a female baboon, Papio haniadiyas, and Pcicy, a male pigtail macaque, 
Macaco nemestunm. 

Pcicy pulled with beautiful regularity and absolutely no rcgaid 
to the question of whethei or not food was present. On the average, 
his 12 daily pulls were made in 12 seconds each, and it was quite 
impossible to tell fiom an examination of the pulling times whethei 
food had or had not been used on that day Pic was not given the 
empty-cage contiol test. 

Annie completely icfnscd to pull foi the first fmu days, although 
food was used on all tnals On the fifth day she pulled on tlncc, 
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and on the sixth dav on nine of the 12 tuals The seventh day was 
the fii st no-tood day On that clay and all subsequent ones she 
pulled on all tuals, with three scattered exceptions ocuiring on no- 
food days Aftci the habit of pulling had been established a time 
difference between the food and no-food days developed and bccmic 
more maiked as the experiment piogiesscd She avciaged 11 seconds 
per tiial on the last four food days and about one minute pei tual 
on the last foiu no-food da^s 

Since Annie had made the basic ditfci cntiation, she was given five 
davs of the cmpty-cagc test On the fiist day she seemed distuibed 
by Percy’s absence and did not pull on four of the 12 tuals The 
piotocols contain such notes as 

"Annie kept looking at the door thiough which Percy had 
been taken, paid no attention to ring Ring lemovcd at end of 
five minutes,” and “Percy and Annie ficqnently called to each 
other from the adjoining moms" 

On the second cmptv-cagc day no food was used Annie pulled 
immediately on 10 tiials and within two minutes on the other two 
On the thud, fourth, and fifth empty-cagc days food was again used 
She pulled immediately on 26 tuals and fairly laptdlv on nine One 
trial was unfinished at the end of five minutes 

Annie was appaiently influenced by the chsappcaiancc of Peicv on 
the fiist day, hut after she became accustomed to bis absence there 
weie no signs in hoi pulling behavioi of lesponding differently to 
the empty-cage conti ol 

Foi the next five days Percy was letuined to the cxpeiiment and 
the scrcencd-food test was given both animals, Percy maintained lus 
usual habit of lcgulai and immediate pulling Annie was much 
moie variable in her behavioi and pulled slowly or rapidly oi some- 
times not at all, but without rcgaid to Percy’s behavioi On one 
day she pulled more c lowly on the food tuals, on two days she 
pulled moie iapidly on the food trials, and on two days the avciagcs 
for the food and fake tuals were the same All in all, she failed 
to demonstrate that hci ptevious behavioi had involved any clement 
of cooperation oi that she could conectlv interpret Pcicy’s behavior 
as a sign of the presence oi absence of food in the appaiatus 
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4 Kayo and Cwa 

The fourth pair of animals consisted of two thice-ye.n-old male 
monkeys, Macaca mulatla, named Kayo and Cwa. 

Kayo pulled with clock-like regularity on both food and no-food 
days No furtlici tests weic given 

Aftci the fourth dav, Cwa pulled fanly rcgulaily and a little 
more rapidly on the food daj's than on the no-food days. The differ- 
ence of half a minute was not large, but was quite consistently main- 
tained. 

Cwa was thercfoic given the emp tv-cage contiol He pulled im- 
mediately on all but one trial of the fiist day’s series, on all trials of 
the second day, and on eight tnals of the third day The lcmaniing 
trials foi each day were rapid, usually less than one-half minute 
each. This pulling was fastci than that on food days when Kayo was 
piesent, and Cwa was judged a failuie at dcmonstiating coopciation 

D ExPLRlMTNrS WITH ClIILDRFN 

As fai as possible the childien wcie ticalcd in the .same fashion 
as the monkeys, but a nuinbei of diftcicnces ncccssanlv eMsted. The 
children did not live in then cages 24 lioins a dav, but were hi ought 
fiom then homes and placed in them daily foi the pciiod of experi- 
mentation, They weic not cxpcnmcntcd upon on Sundays 

The cages were 42 x 48 x 48 inches m si/,c and weic constructed 
of wooden frames and wnc netting The anangrment foi giving 
food to the partnei was similar to that used with the monkeys 

In order to keep the children happy and willing to ictuin on the 
next day, it was necessaiy to give them some simple playthings 
Blocks, boat (Is, scissois, paper, and other toys weic kept on hand, 
and one oi two tilings piesentcd each day. Sometimes these toys 
served as disti acton from the problem the expci uuentei had m 
mind 

Hunger motivation was certainly less stiong in the childien than 
m tlie monkeys The monkeys, fed daily at the end of the experi- 
mental period, always ate tlieii grapes immediately The children, 
bi ought to the laboi atory not many hours after breakfast, sometimes 
ate the food immediately and sometimes did not Animal ci acker, 
instead of grapes weie used as the food icwaul foi the childien 

The practice of giving no food on all tnals of alternate days had 
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to be abandoned for the piactic.il reason that! it left the children dis- 
satisfied and unwilling to icturn the next day As a substitute, tuals 
without food were given for the fiist half of the day and food tiials 
were given in the latter half 

No pair of childien was studied for as many days as were the 
pairs of monkeys The empty-cage and screcncd-food control tests 
weic given as soon as the children showed cle.u diffeicntmtion in 
behavior between the food and no-food tuals of the basic training 

The expeiimcntci refused to talk about the food situation The 
methods of description and command weic theiefore original with 
the children. One exception was made: If a child t\as at first too 
polite 01 too timid to eat his animal cracket without pci mission, the 
expeiimcntci said "You may eat it" All speech connected with the 
experimental situation was copied verbatim This task was usually 
easy, if occasionally something was missed, the approximation was 
indicated in the recoid 

The children were studied in four pans with no shifting in pait- 
ners The expeuments will be desenbed in the order of the chil- 
dren's age 

E. Results 

All eight children learned to manipulate the apparatus and to pull 
food to the partnci Six of them refused almost completely to pull 
on no-food trials, two of the voungei ones did not make as complete 
a discrimination The two youngest ones failed the scrcened-food 
and the cmpty-cagc control tests 

1 Maty and Jimmy 

The oldest children used in the expci iment were a boy, Jimmy, 
and a gill, Maiy Jimmy was five yeais and six months old and 
Mary was five yeais and eight months old They seemed about 
equal in physical skill and general development. 

On the first dav they weie uncertain as to what they should do, 
what the appaiatus was foi, and why they weic there They weie 
locked in the cages and the following convcisation was lecorded 

Maty “Now what are we going to do? Ileie’a .1 porch and 
there’s a porch ” (Pointing to the two platforms ) 

Jimmy "I’m a lion and you’re n tiger” (They play at roai 
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Mary "What’s these? 1 ' (Points indefinitely to rings and 
apparatus Tulls ring in about six inches making it possible 
for Jimmy to stietch out and get Ins crachei They play lion 
and tiger again ) 

“Why did you put something there and not something thru?" 
(Pointing to the two food cups ) 

"Jimmy pulls that and I get that and I pull that and Jimmy 
gets that” (Pointing correctly to the two coids and the two 
food cups) 

“I'm coming out How did you make this? If I were you 
I'd want sonic paper’ 1 (Children play game of p.itty-cakc 
through screen ) 

Jimmy “I’m a white boy, I don’t have anything to cat” 

Maiy “You do have something to cat” 

On tlic second ti ml, aftei Jimmy pulled Maiv’s food cup in, 
Mary said "Jimifiv, you push that i iqht back," and helped him to 
do so instead of taking the cracker When told that she might cal it, 
more intetest was shown. Each child made concct statements of 
the pioblcm anti click was quite witling to pull food to the othci 
The first trial of the second day again showed some uncertainty, 
or perhaps only a lack of hungei, The complete rccoid fm that 
trial is 1 

Jimmy, “Put one in mine” 

Mai y “I’ll pull yours if you'll pull mine 11 ('They take off 
shoes and stockings and then try to get out ) 

Jimmy “I'm going to let you out and you Can let me oul 11 

Mary. 'Pull that knob, I want to cat mule, he.nl 11 (Jimmy 
pulls ring and Maiy secures cooky at 183 seconds She starts 
to ent it but docs not do so ) 

“Pull that in so I can put mine hack on ” (Jimmy pulls level, 
which lie had pushed out as far as he could reach, in again 
At the end of five minutes the crackei was still in the food 
cup ) 

The remaining trials on the second day all went quite rapidly 
The time records indicate that on all but two of the i attaining 23 
trials the cracker was obtained in horn two to 10 seconds On the 
fourth trial of the day Maiy pulled the ciackei to Jimmy with the 
command 1 Jimmy, doi/t cut yoi ns befoie I eat mine" jimmy dis- 
obeyed, but ate slowly On some latei tnals, one of the childien 



DA EL L WOLFLE AND HELEN M WOLFLE 


147 


kept his ciackei until the pattnci had one also Then both ate to- 
gcthei 

On the thud day no food was used Ncithei child pulled on anv 
tnal Thus there was a vciy shaip diffeicntiation between the lapid 
pulling of the day bcfoic and the total lefusal to pull on the third 
day The child i cn asked fiequcntly foi crackeis and asked why none 
weie present Without dividing the conversation according to 
sepai ate trials, some of these comments weie* 

Maiy “Now what me we going to do today? Give me a 
cooky ” 

Jimmy “Cooky, cooky, cooky, looky, looky, looky Do you 
have any more cookies? When aie wc going to get a cooky?" 

Jimmy "Why ain’t you going to give us a cooky? Cause 
you don't have any moie?” 

Jimmy “You ought to give us a cooky ot a dunk of water” 

Maty “Aic you going to give us a cooky or a drink? When 
aie we going to have a dunk?” 

Aftet 11 tnals neither had pulled They weie becoming fretful and 
the day’s woilc was stopped. 

Food was used again on the fouith day. Jimmy pulled rapidly on 
every tnal but one, which took him slightly over a minute Maty 
pulled lapidly on every tnal but two, when she did not pull at all 
in the five minutes allowed Thcic was not much conversation about 
the expet imcntal situation, but bucf commands to pull were given 
bv the receiving subject in seven of the 20 trials of tile day 

Jimmy was unavailable for any furthci trials, and foi the next 
two days Maiy was given the empty-cage conttol test. She pulled 
an animal ciackei into Jimmy’s cage on each of the first five trials 
of the fiist day Hei monologue duting these trials contained a 
nuinbci of statements of this ordei 

“Now how am I going to get mine?” (Repeated m/my times ) 

"I’m so sony Jimmy is not heie IIow am I going to get 
them two cookies?” 

“Listen!” (to e\peiimcnte>) “IIow am I going to get those 
cookies' 1 Huh?” 

“Give me those cookies" 

“Give me my cookies, I'm going to get out if you don’t give 
me my cookies ” 
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On the sixth trial for the day she refused to puli For one hour 
and fifteen minutes (15 tiials) she lemaincd in the cage; touched 
the ring only once by accident, and made no move to pull Her con- 
ycisation included these statements: 

“You give me tl\nt cooky or I ain’t going to pull it," 

“If Jimmy were here I sure would be thankful, he’d get 
me out' 1 

“I want a cooky, please ” 

“What’s (hot door shut for? Nobody’s in there." ( Pointing 
to Jimmy's cage,) 

On the second empty-cage day, Maiy paid no attention to the 
ring, ncvci pulled or played with the appaiatus; and sat in her cage 
without making much direct reference to the animal crackcis. After 
half an hour she said, as a ci acker was being placed m the food cup 
for a nevy tnal* "I dint going to pull those cookies now” Later 
she asked for a cracker and said . ”1 ain’t going to pull it ” After an 
hour had passed by without pulling she said a “I haven’t pulled that 
other cooky yet,” and laughed. 

She made references to cookies in a moic general sense Both 
Jimmy and Mary had occasionally sung snatches of the popular 
song " Looky , Looky, Looky, Hcie Comes Cooky.” On this day 
Mary amused herself by singing a number of ouginal variations of 
these words 

Although the data are not complete, these children were judged 
linquistically and socially mature enough to make cooperation pos- 
sible Each child instructed the other to pull on some trials, and 
these instructions were always followed Instruction was frequently 
unnecessary since the childien pulled rapidly without it. Neither 
child pulled on the no-food trials Mary stopped pulling crackers 
to the empty cage after five tiials, and found the experunentci rather 
amusing m persisting m presenting them to her. 

A study of theii conversation shows that Mary gave instructions, 
made a rather complete statement of the problem, and baigained 
with Jimmy about pulling. Jimmy gave instructions and made a 
fairly accurate statement of the problem involved. He did not try 
to bargain with Mary directly, but he did attempt some bat gaining 
with the experimenter. For example: 
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"I w«mt a cooky Give hei a cooky and I’ll pull hei a in 
I'm hungiy, I want a cooky ” 

“Put one on hen I’ve got one and she hasn’t” 

“I won't pull it unless you give me one ” 

2 Stanley and Edwaid 

The second pah of cluldien consisted of two boys, Stanley, age 
three years and foui months,' and Edward, age four years and 
seven months. Stanley was shy and timid and Edward liked to tease 
him 

On the first day neither child secured a ciaclcci During the first 
two trials they sat quietly ini their cages, neither talking nor playing 
Edward, on the thud tital, asked* "What you doing with these 
strings in heie ? ” Later lie asked . "What you going to do with these 
things Q” Toward the latter pait of the pcnod they began to show 
more interest in the crackers Stanley declaied* "I’m going to eat 
those.” They talked about leaching the cookies but did not attempt 
to do so until the 14th trial when Edward tried to reach Ins own. 
On the next tual Stanley took off his shoe and attempted unsuc- 
cessfully to use it as a tool with which to scrape in the cracker On 
the 17th trial Edward pulled the ring enough to diaw Stanley’s cup 
in about two inches. He commented* "Stan wants that and I don’t ” 
Stanley made no attempt to reach the ci acker 

For the first four trials of the second day theii behavior was 
similar to that of the fiist day During the thud tual Stanley com- 
plained "I want, a piece of one of them cookies ” Oil the fifth tual 
he pulled the cracker within Edwaid’s reach. Edward seemed 
hesitant about taking it and the experimental said * "Yon may eat 
it” Edward took the cookv, played with it, named it, and, after 
about thiee minutes, ate it On the next tual Echvaid plaved with 
the ling for nearly four minutes before pulling it Stanley snatched 
the ci acker and ate it immediately Edwaid complained. "He’s 
ealin it up aftet I gave it to him ” 

In all but one of the lemaintng 18 tuals of the day the crackers 
were obtained On five tuals Edward commanded Stanley to pull 
The commands were obeyed on all but one trial Stanley did not 
instruct Edwaid to pull on any trial, but Edwaid always pulled 
anyway Edward then, as at other times during the experiment, 
teased Stanley by such tricks as the following* 
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Edward "Look at that! Cooky 1 Cooky!” 

Stanley' "I can't get it though” 

Edward "Yon can't get it unless I pull the stung and I’m 
not going to pull it You want a cooky? Do yon?” 

Stanley “Oh-huh ” 

Edward “Look — All the far I’m going to pull it See if you 
can leach it If you can’t I’ll give you yotn money hark ” 

(Stanley tiles but ts unable to, i each it Edwaid pulls it 
efoser Stanley gels the cooky.) 

All of the chilihcn, but patticularly Edwaid 3 amused themselves 
occasionally by making up games centered about the pulling and 
the food On the 12th tn.il of the second day Edward pulled the 
cracker to Stanley with the statement " Let’s play monkey in the 
cage, you pull in cookies,, that’s how yon play it” On the seven- 
teenth trial when. Stanley was pulling he stopped him with "No 
fajthei ! This is the way you play monkey In the caqe and get your 
cookies and reached out to get his. On the twenty-second trial, 
when he was pulling, he continued the game with* " Monkey w the 
cape! Tlteie you ate, theie you ate, these’ s yotn animal” 

With the no-food situation on the third day the children m general 
did not pull Edwaid began the day bv announcing • " Let’s play 
monkey tn the cage. You pull and 1 eat ” But when the ring was 
placed in his cage without a ciackci in Stanley’s food cup he did not 
pull On only two tnals of 20 was the food cup moved As far as 
can be told vt was not pulled to secure food on cithci occasion The 
first time, Edwaid amused himself by winding the cold around the 
wires of the cage wall. Ill this process the lcvci was slowly pulled 
in. The second time, Edward said "I want to read the paper” and 
pointed to the paper lining of the food cup Stanley obediently pulled 
and Edward took the paper 

Neither child was satisfied without the animal crackeis and com- 
ments of this order were ficqucnt: 

Edwin) d “Put one of those little animals on Why don’t von 
do it?” 

“When are you going to put those elephants on? Iluh? 

Huh? Huh? When are you going to put those animals on? 

Huh? Tell mef When are you I Do you think I'm just going 
to stay here?” 

S faulty “When you going to put the cooky oil? 1 ’ 

"Time to go home if you ain’t going to put the cooky on ” 
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Throughout the last few trials of the day Stanley became veiy 
lestless and wanted to leave On the next day he had a temper 
tantium and lefused to leave home It was not until six days later 
he could be persuaded to come again 

On the food day which followed, Stanley pulled on cveij one of 
his 12 tnals, Edwaid on all but one of 12. Edward msliucted 
Stanley to pull on thicc trials, Stanley instiucted Edwanl on only 
one trial 

On the fifth day, the fust eight trials wcie given without food 
and the last eight with food On the tnals without food Stanley 
pulled only once, and Edwanl not at all Both childicn asked 
“When you going to put the animals on' 9 ” On the tiials with food 
both childicn pulled mpidly and happily Edward instiucted Stanley 
twice and Stanley instiucted Edward once to pull On one trial 
Edwanl iemarkcd, and Stanley echoed, "I’m playing monkey in the 
cage " On the last tnal of the day Edward peisuadcd Stanlcv to 
pull with the piomisc "You give nut the cooky and I’ll give it to 
you" The promise was not kept. 

With food on the sixth day, all 24 tnals wcie completed Edwaid 
instiucted Stanley thicc times and Stanley instiucted Edwaid twice 
On the seventh clay 12 tnals wcie given without food and 12 
with food Stanley pulled on one of the no-food tnals, Edwanl on 
none All of the 12 food tnals were completed. On one of them 
Stanley told Echvaid to pull and on three Edward told Stanley to 
pull 

On the eighth day, with food, all 24 trials wcie completed Ed- 
waid instiucted Stanley to pull on four trials and Stanley instiucted 
Edward on seven tnals The complete lecord of half of this day is 
given in Table 1 to lllustiate the gcncial conveisation and the type 
of msti uction given by one child to the other 

Edwaid and Stanley were judged to have made a cleai-cut differ- 
entiation between the food and the no-food situations, and to teqimc 
no moie piacticc The sciccned-food control test was given for 
four days As with the monkeys, each day’s schedule called foi 12 
food tnals and 12 fake tnals, with a pietcnsc of placing a ci acker 
The two conditions weie mixed at random except that each child 
had an equal number (six) of each kind 

The fiist two trials of the scieencd-food test happened to he fake 
tinjls Stanley looked at his food cup on the first tnal, saw no 
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TABLE 1 

Record or Stanley and Ed\v«w> on II\li of Day 8 
Food was used on all trials Edwaid had /ust had breakfast bcfoie loin 
mg to the experiment, Stanley was hungry, 


Trial 

No, 

Fulling 

subject 

Time to 

pull 


Convet nation 


1 

Stanley 

1 

Edward 

Stanley 

Edward 

“Iley, I want something to play 
You got any cookies today?” 

“I want a cooky ” 

“It’s not time for it yet ” 

with! 

2 

Edward 

5 

Edwaid 

“I don't know whether it’s on there 
You never can tell” (Repeats "You 
never can tell” 16 times in sing-song 
manner, sometimes laughing ) 

3 

Stanley 

5 

Stanley, as he pulls “There’s your cooky 1 
Edward names the cooky 

" 


16 Edward 23S Stanley l “Going to pull another cooky in” 

Edward looks to see if thcie is a cmckci, They 
go on playing 

Stanley' “Pull me n ccooky ” Edward i caches 
for ring with toe 

Stanley “Pull it closei ” (tries to get it) 

Edwaid "Reach up to here,” (pointing to 
shoulder) 

Stanley “Pull it to me" 1 

Edward • “Unh-unh” 

Stanley 'Til get it with inv toes ” (fails) 

Edwani “Now see if you can get it” ([lulling 
it a bit closer) 

Stanley “Pull it closer ” 

Edwaid' “Lie down on. the dacu,” (to get his 
arms out farther) Edwaid pulls and 
Stanley obtains the cooky 

17 Stanley 260 Edwaid “Iley, pull that" Stanley d ots sn im- 

mediately, 

18 Edward 114 Stanley "Pull me n cooky ” (repeated four times) 

Edwaid “Give me two halls, give me two halls, 
hear?” 

Stanley “Pull me that cooky ” 

Edward, “If I pull that cooky to you will you 
give it to me?” 

Stanley "Hit-hull " 

Edward. “You give it to me and I'll tell you 
what it is. Will you really?” 

Stanley "Yea” 

Edward pulls, Stanley gives Edward the cooky 
He returna it 
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TABLE 

1 ( continued ) 

Trial 

No 

Pulling 

subject 

T unt to 
pull 


Conversation 

19 

Stanley 

115 

Stanley 

Edward 

Stanley 

"There’s your cooky 1 ' (pulls) 

“Don’t have one " 

“Pull me one, pull me one ” 

20 

Edward 

109 

Stanley 

Edward 

Stanley. 

Edward 

Stanley 

Edwatd 

“Pull me a cooky” (repeated 5 times) 
“Will you really let me see what it is 1 ”' 
“Ufih-imh, I want to eat it” 

“See if you can gel it” 

“Pull it a little closer” 

“See if yon can get it” 

21 

Stanley 

11 

Stanley 

“Cooky, cooky I” 

22 

Edwaid 

64 

Stanley 

Edward 

20 

Edward 

"Put me a cooky Put me two cookies ” 
"Pull it to me, please ” 
starts to pull it in giadually, as in tnal 

“Sec if you enn get it now ” 

23 

Stanley 

55 

StauUy 

"Thcie’s your cooky” 

24 

Edward 

5 

Ldwatd 

“Let me look at it!” Stanley cats im- 
mediately 


ci acker there, and began to play. On the second tnal Edward looked 
at his food cup, saw no cracker there, and demanded "Give us some 
cookies, heat, give its some cookies On the third trial Stanley 
failed to notice that food was present Trials 4 and 5 weie fake 
trials On Tnal 6 Edward failed to notice the ci acker in his food 
cup foi over two minutes and complained Stanley said "We have 
some cookies at home" and wanted out Then Edward saw the 
ciackei m his food rup and excitedly called to Stanley " Pull it, 
pull that stung. Pull it , pull it, pull that stung, pull it, pull it, 
pull it." Stanley complied On the next tnal Edward pulled im- 
mediately It chanced to be a food tnal and Stanley obtained the 
crackci. The eighth was also a food tiial and Edwaid demanded 
"Cottie oti, come on, pull it, pull that stung" On the ninth tnal 
Edward again pulled, but theie was no crackei in the cup The 
conversation was* 

Edward "Stan, I’m getting another cooky” {pause) “Stan, 
get your cooky ” 

Stanley “Which cooky t” 
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Edwar (l "That one ” 

Stanley “Which one?" 

Edwar d , “It's gone somewhere. I know th.it,” (They look 
fat cracker ) 

"She just hasn't given you one yet Ilnvc you?" (to exfrett- 
m enter) “Have you?” 

After the discoveiy that food was picsent on some tnals and not 
on othets, the childten tended to pull on the food tnals only, but 
some mistakes wetc made. Half of the iccotd of the thud day of 
the scrccncd-food conticl is given in Table 2 It illustrates the type 


TABLE 2 

Record or Staniey and Edward on Day 3 oi tiil Scrpi NrD-FooD Control 
Rood was used on trials marked with an x 


Trial 

Pulling 

T ime to 


No, 

subject 

pull 

Conversation 


Stanley "Cooky, pull me that cooky” 

Edward “Will you let inc sec wh.it it is?’’ 

Stanley, “Uli-huli” (They go oil playing At 
the end of the 5 inmutc period Stanley 
itpeats “Pull me that cooky") 

Edward "Give me the legs off that animal and 
I’ll pay you back," 

Stanley' "0 IC” (Edward pulls and Stanley 
giv’es bits of the crnckci to him ) 

Edward. “Ilcy, give me more, give me the back 
of linn, give inc [he seat of him” 

Edward “Pull ihat thing, Stan” (Ed wait! gives 
Stanley pints of li is uackci, as prom- 
ised ) 

Edward watches experiment pi etc lid to place 
ci acker and asks “Will yon let me sec what 
it 1S ?” 

Stanley “Y es ” 

Edward “Really?" 

Stanley “Yes” (Edward pulls) 

Stanley "There’s nothing thcic ” (Edwaid 
looks.) 

Edward "Let me see. Get out of the way," 

Stanley' "See, see, sec” (Stanley puts Ins hand 
in food cup, showing thnt it is empty, 
each tunc with fl “Sec” They push 
the food box back and talk about getting 
out ) 

Edwaid “Wheie’s the cooky? Iluh? Huh? Huh?" 


lx Edward 309 

2.x Stanley 2 

3 Edward 6 


4 Stanley 10 
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TABLE 2 ( continued ) 

Tnal Pulling Turn; to 

No subject pull Conversation 

5x Edward 72 Stanley “Pull me lint cooky Pll ically let you 

see what the cooky is” 

Edward “Will you let me cat it all up?” 

Stanley' “U nh-uilh I’ll let you cat the legs up” 

(Edward teases him by pulling the food 
cup in veiy slowly Stanley gives him 
small paits Edward grabbed the whole 
ciackei Stanley yelled ) 

Edward “I’ll give him back for hoUciing” (lie 
does so ) 

Edward "I ain't going to pull you any more 
cookies ” 

Stanley "I don’t care ” 

Edwaid “I’ll get my own cookies” (Edward 
expci nnents with empty food box and 
nng and with his feet,) 

Edward “Will you give me the cooky if I pull 
it m?” 

Stanley “I'll pull yon in two and two and two 
and two and two and two (etc)" 

Edward “IIow much is that, until you get to 
100 ?” 

Edward “Call Mi Wolflc ami let him get us 
out ” 

6x Stanley 17 Stanley pulled before Edwaul asked him to Ed- 

ward gave lum bits of the cooky. 

7 Edwa.d N C* 

8 Stanley 113 Edwaid mumbled about "no cookies, no ball” 

(pulled 1/3 in) Stanley pulled the nng in while playing with it, 

287 Edwaid looked in the food Clip and said 

(completed) “Quit U, Stan ” 

9x Edwaid 5 Edwaid pulled without Stanley requesting it 

Stanley gave parts of the ciackei to Edwaid 

lOx Stanley 26 Stanley pulled before Edwaid asked Edward ate 

all of the cooky 

llx Edwaid 5 Stanley "Pull me that cooky” 

Edward "Give me the two legs” 

Stanley “Theie!” (He hands them to Edward 
who laughs ) 

Stanley “It's not funny” 

12x Stanley N C 

+A r C stands for not complied in the five minute time allowance 
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of pulling instiuctions given by eacli child, and a type of payment 
winch Edwai d occasionally demanded of Stanley — the legs of the 
ammal era eke i 

A summaiv of the entue foui days of the sciccned-food control 
is given in Tabic 3 The children obtained the ci acicets m 31 of 

TABLE 3 


Summary of Scrlfnfd-Food Controi^-Stanlia and Edward 



Tunis 

With food 

Tunis without food 

Pulling 

subject 

Instmcted 

lo pill! 

Not instructed 
to pull 

Instructed 
to pull 

Not iiistiuctcd 
to pull 


Did not 
Pulled pull 

Did not 
Pulled pull 

Did not 
Pulled pull 

Did not 
Pulled pull 

Stanley 

Edward 

Both 

11 o 

7 1 

13 I 

7 5 

6 7 

13 12 

1 2 

2 1 

3 3 

5 14 

8 11 

13 25 


44 food trials On 19 tnals instiuctions to pull were given, and 
these instiuctions were followed ui 18 cases. Tlieie were thus 13 
trials in which a subject obtained food without instiucting his pait- 
ncr to pull The children pulled without reuaid foi either on 16 of 
44 fake trials. On six fake tnals instructions to pull were given and 
these instructions wcie followed m thiec cases Tlieie wcie 13 fake 
trials in which a subject pulled without mstiuction from Ins paitner 

The instruction winch the child len gave was coucct 76 pei cent 
of the time. They obeyed instiuctions, whethei concct oi inconect, 
84 per cent of the time. They pulled voluntanly on 52 pei cent of 
the food trials and on 34 pci cent of the fake tnals foi which no 
instmction was given They gave instructions to pull on only 43 
pci cent of the food tnals, not giving instructions moie ficqucntly 
constituted thcii chief failuie. 

Stanley was given two days of the empty-cage control test; Ed- 
wai d was not available foi fuither expenmen tation On the first 
tnal Stanley pulled the ciackci into Edward’s cage after five min- 
utes, m the second tnal after 15 seconds I ? oi the next nine trials 
he refused to pull Each tnal was discontinued after five minutes, a 
shoit pause ensued, the food cup was again baited and a new trial 
started Foi the most part Stanley plaved contentedly Once he 
asked where Edward was Once he announced. "Now I'm going to 
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pull the cooky, pull the cooky “ but did not do so Foui times he 
asked “When you going to pul the cooky on mine Q" Once he 
declaied “1 want two cookies," and once "/ zoant a cooky" On 
the twelfth tnal he pulled without saying anything, foui minutes 
attci the trial began 

Stanley pulled on none of the six trials of the second day He 
staitcd out by playing happily with a toy On the second tnal lie 
said “Give me a cooky 1 want a cooky. JVhen you going to put a 
cooky in line*" He did not mention cookies again until the sixth 
trial when he said "J want a cooky m heir " At this point he hurt 
his hand and no fuithci tnals wcie given. 

Thioughout the expeument both Stanley and Edward showed 
behavior which can be classed as cooperative They were definitely 
influenced by the othci’s presence and mstiuctions Both children 
diffeientiated cleailv between the food and the no-food tnals of the 
basic training Duung the scieened-food test, mstiuctions wcie given 
on less than half of the food tnals, but these mstiuctions wcie 
obeyed m most cases Stanley pulled on only three of 18 tnals on 
the empty-cage test, Edwaid could not be given this test 

A study of then conveisation shows that Edwaid gave mstiuc- 
tions, made a fairly complete statement of the pioblcm, and bai- 
gnincd with Stanley to get him to pull the cooky m Bai gaining was 
ficqucntlv unneccssaiy since Stanley pulled quite regulaily anyway 
Stanley gave mstiuctions and bai gained with Edward, but never 
made a cleai statement of the ptoblems involved His recognition 
of the scietncd-food situation was shown by such statements as 
“Put a cooky on eveiy time," and “Thac's not one w time " 

3 Pe/ei and Robei t 

The next to the youngest pan ol children consisted of two boys, 
Petei, age thiec yeais and eight months, and Robert, age thiee 
ycais Petei had supcriot veibal ability, Robert was the Iaigci 
of the two 

This pair of children did not begin, as did the others, with a 
lather fietful pcuod of unceitamty Peter pulled rapidly on 10 of 
the 12 trials of the first day Robert also pulled on 10 of 
the 12 tnals, though not as rapidly as Peter 

Both childien seemed to believe that after they had pulled a 
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ciackei to the otlici one, they deserved it On two trials, after 
l>etci had pulled the crnckei to Robert, Peter claimed it as his 
own. He asked Robert to give it to him, and aftei Robeit had 
done so, immediately ate it Robert piptested once bv saving, when 
seeing Pctei eating the uackei. "That’s my animal” Aftei he had 
pulled a cracker to Peter, Robert usually said ”1 leant me one,” or 
"7 want me one too,” These statements wcic sometimes icpeated 
a do/cn times on .1 single tiial 

Both showed their tiaining in politeness bv occasionally saying 
''Thank you " when the other had pulled the ciackcr On some 
timK tins toiinuU was demanded in advance, as illustrated bv this 
com cisation 

Robot “Pull it to me” 

Peter “Will you say ‘Thank you f 11 

Robot “Yes” (Petei putts and Robeit stmts eating ) 

Peter “He didn’t say 'Thank you.”’ (Repeated tin cc times ) 

Food was used on every tnal of the second day also Peter pulled 
lapidly on 11 of the 12 tnals Robert pulled on 8 of 12 trials with 
time ranging from 17 to 228 seconds. Both childien pulled on all 
trials, 11 in numbei, foi which instructions to pull were given 
Saying "Thank van” was still demanded, and the request was com- 
plied with burly toguiarly by both children. 

Both apparently understood the problem fairly well but Robert 
did not give a good verbal description of it Peter’s best statement 
was "He ain't get it until 1 pull it and Tm not going to pull it ” 

No food was used on the fiist eight trials of the third day, and 
iwitlici child pulled at all They both showed general dissatisfaction 
with the lack of animal crackcis, said that they wanted them, and, 
when that produced none, that they wanted to go home On one 
tn ’1 Robert watched the cxpcrimentci put the ling in Peter’s cage 
and ‘aid "See 1 Seel Look at that chain “ Peter leplied* " Theie's 
not an animal uackei in fheie ” and did not pull. 

Food iv as used on •■he last eight trials Peter pulled very lapidly 
on tlnce trials and aftei 49 seconds on the fourth Robert in- 
stiucted him to pull onlv once Robeit pulled on two of his four 
trials, in 5 and 19 seconds icspectivelv, after Peter instiucted him 
to do so Robeit once refused Petei’s command to pull, The con- 
ver c ation was 
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Piter "Give it to me Pull it Bob” 

Robert "No” 

Peter “0 K. if you don't pull it I won't eat it, Listen, 

Bob, if you don’t pull it, I won’t eat it Do you hear me t Do 
you hear me? Do you hear tne ? O K if you don't pull it I 
won't cat it ” 

Another note of politeness was mtioduced when Petci said 
" Thanh yon Say 'You're welcome. 1 ” Robert leplied’ “All right. 
You're welcome ” Aftci that, both occasionally used this formula 
Food was again used on 24 tnals of the fouith day Peter pulled 
on 10 of 12 tnals, generally quite rapidly He pulled seven times 
m i espouse to Robert’s icquests and thiec times when Robert had 
made no lequest On two trials he ignored Robcit’s commands to 
pull Robcit pulled rapidly on two trials and slowly on three 
Peter instiucted him to pull thiec times On the seven tnals on 
which he did not pull, Peter had not instructed him 

On the fifth day no food was used foi the fiist eight tnals Each 
child pulled on only one of his foui opportunities On Trial 5, aftei 
Robcit had pulled at the end of 254 seconds, Petci said “W here is 
it? Where is the animal cracker Then, looking all around, he 
added “I don't see it. Yon didn’t pull it right” 

On the eight tnals with food, Petci pulled on one of foui oppor- 
tunities Once he obeyed and once he disobeyed Robert’s command 
to pull Robert pulled on two of four trials, once when Peter had 
asked him to, and once when no icquest had been made 

Food was again used on every tnal of the sixth day Petci pulled 
very rapidly on nine tnals, in 18 seconds on one, and did not pull 
at all on two trials. He pulled on each of the eight tnals when 
Robert gave institutions Robert did not pull at all on seven tnals 
He pulled fatrU laptdly on three, and slowlv on two trials Twice 
he followed Peter’s instiuctions to pull and twice he ignored them 
On one trial Petei begged Robert to pull the cracker to him with- 
out success On the next trial he pulled rapidly for Robert and 
rcpnmandcd him by saving " Now Bob, why didn't you pull it? I 
didn’t have any See hoiu trice I atn to von?” Robert gi unted assent 
and Peter continued. “Well, why aren’t von nice to me?” On the 
next trial Peter again begged Robeit to pull, again without success 
The conversation was 
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Pet ct [To cx/icumruln ) "Hand it to me, he won’t pull it" 

Petci “Pull it, Boh, Pull it, Boh Please do Pull it, Boh ” 

Robert "Mo." 

Peter [To exfierunenlri) "He won’t pull it Now why don't 
you hand it to me?” 

Peter and Robeit weie judged in these six days to have dis- 
ci tminated between the two basic conditions The only doubtful 
point was that Robeit did not pull regularly oil food days, c’lthci 
With instruction or without it. 

The chiidien wic given the seteened-food conti ol foi foui days 
On the fiist day tlicic were 16 tuals Robeit instructed Petci to 
pul! on three of the tom times when tlieic was food in Ins food 
cup Pctei obeyed each time In tlnce of the foui fake tuals Robert 
gave no instruction and Peter did not pull On the fouith fake 
tnal, Robert imitated the expeumentci by pietending to put a 
cracker in a cup, and then said: "I want an animal etneket See that 
(Inna 1 " (“Sec that thing'” was RobeitN most ehai acteustic mode 
of icquestmg Peter to pull ) Peter pulled immediately, Petci thus 
had foi the day a peifcct scoit foi coopciation with Robcit’s ie- 
quests, when lie himself could not see into Robert’s food cup, and 
Robeit did quite well at giving instiuction rcgaiding the piescncc 
of food 

Robeit pulled on only one of four food trials On that tu.il 
Petci bad asked several times that the ling be pulled Robert bad 
replied "No," but finally pulled On the othci tin ce food tuals 
Robeit once ignored Petci \ icqucst to pull and twice Pctei gave no 
instiuction In the foui fake tuals Robeit pulled only once, at 
Pctei ’s request The conveis.ition was: 

Pi h i ' ( Is he sirs rxpeitmentci pir/eiui to pfucr a cooky 
in food erf) “Pull it Boh" 

Rabat “Animal crackei !” 

Peter, “I don’t ice it I don’t see it Where is it Hob?” 

(To the experimental) “Wheie is it? Was it just a play-hke 
one?" 

Petci evidently recognized that on some trials the expci lmcntei 
meiclv pictendcd to place a crackei in the food cup 

Sixteen tuals wcic given on the second dav of the scicened-food 
control Petci pulled on all foui food trials, each time at Robert’s 
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TABLE 4 

Rrt-ORD Ol PhTER AND Roll LIH ON DAA 4 01 TItr ScRtFNFD-FOOU CONTROI 
Food was used on tuals maiktd with an x 

JiljI Pulling Time to 

No subject pull Convention 

1 v Robert N C, 

2 Peter 2 Rabat “bee that thins” (Pointing to ling on 

healing expci imeiiter's finger tap food 
cup ) 

Robeil “Nothing there” 

Peter “T want an animal ciackci Mrs Wollle, 
I want an animal ciackci,” 


3 Robert N C. 


P,lc> "I want it real You just played like it, 
Mis. Wolflc I want some, I want some” 
(Starts ciying) "Mrs Wollle 1 Mrs 
Wollle, I want some animal crackcis” 
Petci “I want some animal ci ackers” 

Robcit “I want some animal crackcis” 

Robc/t (Later, singing) “I want some nmma 
ci ackers Animal ci ackers Animal 
ciackcis” (Repeated with slight vaua- 
tions, seveial tunes by each child) 


4x Peter 


11 Robert “Sec that thing ” (Repeated folli times ) 


5 Robert N C 

6 Petci 2 

7\ Robert 284 


Peter is singing and does not watch expenmenter 

Peter watches experimental pretend and pulls 
Robeit looks underneath and all mound cage, 
feels carefully in food cup 


Petci 

Robot 

Peter 

Robci t 
Pcto 
Robert 
Pete i 


Pcto 

Pcto 


“Pull it, Bob, Pull the stung” 

“No ” 

“Why? I like it I like the animal 
crackei ” 

“Unh-unh ” 

"Please pull it, please do” 

“No, No'” 

(crying) “I’m going to hit you again 
Bob I’m going to hit jou. Please pull 
it, please do, Bob Please pull it again 
Bob I” (Peter hits Robeit through the 
wire partition Robert cues) 

"Mrs Wollle, hand that animal ci acker 
to me I’tn sorry Bob Please pull it” 
“O K, I'm not going to let you play 
with my red wagon ^ I’m not going to 
let you eat any apple ” 
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Trial Pulling Time to 

No subject pull Conversation 

Robert “I'm not going to let you have nny apple 
when I have some " 

Peter “Please pull it, please do Please pull it 
Please pull it. Please Please I” 

Robert' "I'm not going to give you any of my 
apples ” 

Peter “Don’t you like me ?" 

Robert “IJnli-unh " 

Peter “Well your motliei will give me some 
She’ll turn you ovei hci knee and spank 
you if you’re sassy to me ” (Robert 
pulls) 

Peter “Where is it? Oh, here it is Thank you 
Bob ” 

Peter' “Are you going to give me an apple?” 

(They discuss giving apples, Peter prom- 
ising to pull an anim.il ci acker foi Rob- 
ert if Robert will give him an apple, 
otherwise, Peter says' “I’ll pull in voms 
for you like you do for me”) 

8x Peter 6 Robeil “Pull it I Pull it!” (Peter obeys ) 

Petei "Now are you going to give me an 
apple?” 

Robert “Unh-unh” 

Peter “Then you told a stoi v Telling stories 
is not giving me an apple The old had 
man made you tell a story lie won’t 
get you if you give me an apple Will 
you give me nn apple?” 

Robert “Uli-huh " (Both laugh and begin plav- 
mg cheerfully ) 

9 Robert N C, Both children play 

lOx Peter 11 Robcit “See that thing" (repeated 4 times, 

Peter pulls) 

Peter “Arc you going to give me that apple?” 

Robert "Unh-unli ” 

Peter, “O K, you told me a stoi y again Don’t 
you like me?” 

Robert • “Unh-unh,” 

Peter “You like me when we're playing Why 
don't you like me now?” (Petci coaxes 
Robert to promise an apple, and both 
watch eXpenmcntci pietend to place 
cracker in the food cup for the next 
trial ) 
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TABLE 4 — ( continued ) 

Trial Pul hnp; Time to 

No subject pul! Conversation 

11 Robert 7 Peter ‘‘I'm hungry right now, did jon know 

that?” 

Robert "Pull it for you ” 

Pete) ‘Where h.is it gone/ Mrs WoIAl, why 
didn’t vou put a real one in thcic? Mrs 
Wolflel Mis Wolflel Mrs Wolfli 1 
(veiling) 1 didn't want a plaj-likc one 
I'm going to take a stick and when I 
come out I'll hit you with it I wish 
” (plays with food cup) 

12 Peter 2 Vein "Put a real one in there If vou don't 

put a leal one in there I’m going to hit 
you" (pulls) 

“I want a real one nc\t time, hear' 
Get it, Boh ’’ 

Robert "Thetc’s not one theic” 

Peter “I want an animal cracker, Mrs Wolfle” 

13x Robert 89 Pi tit "Put a real one in there this time, Mrs 

Wolfle Put a real one in tit e i e (laughs 
when he sees the cracker) Pull it, Bob 
Aren’t you going to pull it?” 

Robert "No” 

Peter "I’m hungry, Bob, Pull it Bob" (cries) 

Piter "Pul! it, Bob, pull it I’m not going to 

play with yon (t-ries) I’m going to 
hold your hand and not going to let you 
see the rats Please pull it, Bob, pull it ” 
Robeif "I’m not going to pull it” (pulls it in) 
Robert "There’s not one in there” 

Peter "See” (holds up animal cracker) 

14 Peter 2 Peter pulls, Robert looks to see if animal cracker 

ts there 

Peter "Nothing in there” (cheerfully) 

Robert "Nothing in there" (cheerfully sung) 
Peter “No, nothing in there ” (Bung) 

15\ Robert N, C They continue to sing 

16x Peter 7 Robert “See that/ Sec that thing?" (Peter 

pulls) 

request On the foui fake trials Pctei did not pull on Ins own 
initiative and Robeit made no requests Peter thus had a perfect 
score foi cooperation and Robert a perfect score for correct instruc- 



164 


JOURN VI Of CiIsNETIC PSYCHOLOGY 


tion With Petei’s ciackcis the pan did not do so well Robert 
complied with one of Peter's two lequests and pulled twice when 
Peter had not instructed him 

The iccord of the fourth dav of the sci eened-food contiol is 
icpioduccd m full m Table 4 to illustinte the behavior of these 
children On this day Petei pulled foui tunes, each time at Robert’s 
request On the foui fake tnals Pctci pulled once at Robcit’s re- 
quest and tlncc times without instruction Peter exhorted the c\- 
peimicntci not to make it a plav-hkc one Robeit followed mstiuc- 
tiou bcttci than on othci days On the food tnals he pulled twice 
at Pctei’s icquesl and did not pull on the two tnals when not re- 
quested He pulled once on <i fake tual after Petei said he was 
(turn'll' although Petei gave no direct command to pull 

A summuiy of the entile foui days of the sciecned-food contiol is 
given in Table 5. The cluldicn obtained tlie ciackei m 20 of 32 


TABLE 5 

Summary or Scrpencd-Food Control — Pcitr and Rodirt 



Trials 

with food 

Tunis without food 

Pulling 

Insti acted 

Not Instructed 

Instructed 

Not Insti acted 

subject 

to pull 

to pull 

to pull 

to pull 


Did not 

Did not 

Did not 

Did not 


Pulled pul) 

PulJcd pull 

Pulled pull 

Pulled pull 

Peter 

4 2 

3 7 

2 0 

2 12 

Rob ci t 

13 1 

0 2 

4 0 

3 9 

Both 

17 3 

3 9 

6 0 

5 21 


food tnals On 20 tnals mstiuctions to pull were given, and these 
instructions were followed in 17 cases Theic weic thus onl\ tlncc 
tnals in which a subject obtained food without instiucting his pait- 
nei to pull The cluldien pulled without lewnrd for eithei on 11 
of 32 fake tiials On six fake trials instructions to pull weie given 
and these instructions wete followed in all cases There weie five 
fake trials in which a subject pulled without instruction horn Ins 
pai tnei 

The instruction which the children gave was concct 77 pei cent 
of the time Thev obeyed the instiuction given, whethei correct or 
inconcct, 89 per cent of the tune Thev pulled voluntarily on 25 
per cent of the food trials and on 19 per cent of the fake trials for 
winch no instruction was given Thev gave instruction to pull on 
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only 6J pci cent of the food tnals 'J 'hough tins is then chief 
failuic, it is a highei peicentage of insliuction than tlut of the 
oldei pan. Stanley and Edwaid 

Each child was given two days in the empty-cage situation Pact 
pulled on 18 of 20 tnals on the fust day and on four of 12 tnals 
on the second He spent the hist day in teaiful begging On the 
fust tual, when lie pulled in 10 seconds, he said 

Where? Where? Mis Wolflt, Mrs Wulflc, suppose von get 
rnc Pint animal ciachei (cues) I want the animal crncku 
I want the animal crnckei I want the animal cratkei 

'Idle monologue continued along this line, with attempts to conti ol 
the cxpcnmcntei with tin cats of not returning, with names, and 
with tears On Tual 18, aftei pulling immediately, he said 

Mis Wolfle, Mis Wolfle I’m not going to pull this am 
moie cause you wont give me those animal ciackei s I'm nut 
going to fool with you, you mean thing 

On the nineteenth tual he abided by tins icsolution until tlnee 
minutes and thntecn seconds had passed, but then he pulled, and said . 

Mrs Wolllc, Mis Wolfle, I want m> animal cinckei Mis 
Wolfle, I want an animal ciackei Mrs Wolfle, Mis Wolfle, 
give inc an animal crackei She won’t talk to me Mrs 
Wolfle, get me those animat ci ackers Did you know \uu hadn't 
given mi one hit of anything to cat? When you open that 
door I’m going m and cat them 

On the second day he stopped pulling fot the most pait, though 
the fom tuaLs when he did pull wcic scatteied ovci the 12 trials 
given He did not slop entirely as did Maty and Stanley He did 
not talk about the ciackei s at all 

Robot pulled on two of nine tnals on the /list day and on none 
of nine tnals on the second Robcit’s two pulls, like iVIaiy’s and 
Stanley’s wcic made when he was new to the empty-cage situation 
The i ound foi the first tout tnals is given m Table 6 Aftei these 
tuals Robcit nevci pulled again, and spent the time in contented 
play Si\ times, on vauous tnals of the second day, he made the 
statement "7 ivant an animal uackei >J 

In summau both Petei and Robe it showed behavioi which can 
be classed as Loopei ativc They wcic definitely influenced bv the 
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TABLE 6 

HicuRb ur Hon f st on Pari of Day l or me Empty -Cagl Control 
Trial 'i nne to 

Mo pull Conversation 

1 72 "Whose animal u nckei ?” (to experimenter) “Whose 

immnl ciacker?” (pulls) “Listen, whose annual 
ci acker?” (repeated three times) “Listen, listen 1" 
(sings) "Pull it, pull it, pull it, pull it" 

2 N C “1 wont an animal cracker I want that animal ciacker" 

(As the cracker was being removed from fouti cup 
to start the next ti ml) “I want it, I want it, I wain 

that” 

3 4 ‘1 want it, I want it” 

(\s experimenter takes out ring) “I want an animal 
cracker 11 

t N C ’1 want it Let me have it 1 want an animal cracker” 

“I'll build a house” (plays contentedly) 

ptcsciKC of tlic other child and by his veibal instructions, commands, 
piomiscs, threats, and entie.itics Robcit failed to pull regularly in 
the basic c\peiimcnt, but he issued legular insti uctions, usually cor- 
icct, in the sciccncd-food control He quickly lcfuscd to pull in 
the cinptv-cage conti ol. Petci was moic adept in language, giving 
definite insti uction to Robert, and making statements of the basic 
pioblcm and of the pioblcm of the screcncd-food contiol He usually 
pulled when insti uctcd He did not always oftei insti uction about 
his own crackeis The problem of the empty-cage situation was met 
bv pulling latlici regulatly on the (list dav, and only one-thud of 
the tunc on the second dav. 

4. John and J'eman 

The youngest pair of child icn consisted of two hoys. Vcinon was 
two years and eight months old and John was two years and six 
months old Tohn was sliver than Veinon, who was quite small for 
his age and poor in comdination 

This pan obtained the cracker on eight of 16 tnals on the (list 
day Eoth were timid at the start, but both wcie intei ested in the 
crackers On the first trial Veinon said "IF hat ti that * 1 zvant 
that, I leant the txgei , Well, I want the tign ,J John did nothing 
about Vernon’s desires, but started to erv Vernon did not pull on 
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the second tnal and John said nothing On the thud tnal Vernon 
was moic specific m his icquest, saving "I want that l want (hat, 
hem ? Gel if foi me" Again John did not pul! On the fomth 
tnal Veinon pulled the ciaclcei to John while repeating " I ■want 
one, 1 want one" Theicaftet Vernon pulled on every tnal of the 
day except the last John talked little but on two tuals said' "I 
want my cake,” which might be mtcipietcd as instructions to Vci- 
non Vet non was somewhat moie explicit in mstiucUng John, using 

nn the last six tnals such phiascs as "I want my cake, move it ovei 
heie.” John pulled on only two of the c six tuals, 

On the second day each child pulled oil 11 of 12 opportunities 
The two exceptions were the twenty-second and twcnty-tlnid tuals, 
when they wcie not vciy hungry John pulled so lapitlly that thcie 
was no necessity and little oppoitunity foi Veinon to instruct him 
Usually the ciackci was in Vei lion’s hands in ftom two to five 
seconds aftei the ung had been placed in John’s cage Veinon 
pulled somewhat megularly and twice John gave him simple m- 
stiuctions On Tnal 7 John used a phrase, " Look at that,” which 
became his most ficqucnt method of asking Vet non to pull On the 
twenly-fiist tnal Veinon did not pull unmed lately This conveisa- 
tion occurred' 

John "Pull it, pull that light now” ( Vernon />aul no athn- 
lion ) 

Vernon "I want anothei cooky” 

John "I want anothei cooky I want another cooky 1 ’ 

Vernon “I want a lion” ( i cheated endlessly ) 

John "I want a lion” ( icpcated endlessly) 

Finally, aftei five rmnutes, Veinon saw the ring and pulled, John 
obtained the crackei 

No food was used on the fust eight tuals of the thud day, John 
pulled twice and Veinon once On the fiist tiial each said “I want 
a cake " Vernon did not pull. On the second tnal John watched 
the expeiimentcr leset the appaiatus (without food) and pulled 
immediately, but slowly and hesitantly. The conversation at that 
time was this pan’s neaiest approach to making a verbal statement 
of the no-food situation 

Veinon “That hasn’t got any” 

John ; “Huh?” 
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I cm on "That hasn’t got any takes in it" 

John ‘‘Huh? Want some cake’’ 

J cm on "I want a cake" 

Twelve tuals wcie given with food duting the lattei p.ut of the 
day. On the fust tnal the food was not noticed and Veinon did 
not pull On the second tnal John pulled, Veinon found the 
ci ackci and laughed and called it a lion The next tin ee tuals weie 
unfinished, but fiom then on each child pulled legulaily and usually 
quickly 

Food \ias used again on all tuals on the fouith day John pulled 
in less than 14 seconds on cvciv tnal, making mstiuction fiom Vei- 
non unnecessary. John’s usual habit was to stand by the side at the 
cage wheic the ling was inseitcd and put out his hand foi it befoie 
it was placed within his leach He behaved in this lespect like the 
monkeys and not like the othei cluldien Veinon pulled on eight 
of Ins 12 trials in tunes which vaned fiom a few seconds to a 
minute On two of these John mstiuctcd him He said " Look at 
that y to which Veinon lephed " What is tt ? " John ansvvei cd " It’s 
a cooky," the question and answci weie repeated, and then Veinon 
pulled As his othei mstiuction to Veinon, John said " Look at 
that. Look at that Look at that Look at that thei e Sec that 
thing Look at that " Veinon answcied "J did, 1 said," and pulled 
John gave this tvpe of mstiuction on one tnal when Veinon did not 
pull, but asked "Why 9 " 

On the fifth day no food was used on the fiist eight tuals John 
pulled on one and Veinon on two of these trials Tilde was little 
convctsation about food but both looked caicfuly at the food cup 
from time to time. On one tnal when Veinon pulled, John t cached 
into the food cup and pictendcd to take out a cooky and cat it 

Eight food tuals followed. John pulled veiv iapid!v on all foui 
opnoi turn tics Veinon pulled once aftei mstiuction from John, who 
said only ‘ Look at thei e " Twice John gave distinctions which 
Veinon did not follow He said on one trial "Lookv hoe'" and 
then later "You get that tight theie " On anothei tnal he said* 
You get tli at right thcie Look at that thing I want lo get 
my cake 1 want inv cake My cake {mote plaintively) I’ll 
hurl you I’ll hint you 

On his fouith tnal Veinon did not give Tolm a chance to ask for 
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] rial 
No 

1 

2 


3 

4 

5 

6 

7 

8 


9 

10 


11 

12 

13 

1 1 


TABLE 7 

Rlcouu or John and V frnon on Part oi Da\ 6 
Food was used on all tuals 


Pulling Time to 

subject pull Conversation 


John 2 


Vernon 189 


John 2 


John looked nt uacket, then looked at Vernon 
immediately Vcinon pulled when he saw the 
ring 

John “What is that?” 

Vernon “I want that, I want a cooky” 

V n non “I want a lion What is it?” 


Vernon 2 


John 2 

Vernon 3 lemon “I want some 1 want some 


John 3 

Vernon N C 


John saw the unckci placed, hilt Veinon said^ 
“You go to sleep and let me wake you up,” 
and they played this game, alternately being 
the sleeper John watched removal of ciatkei 
without saying anything 


John 2 

Veinon N C 

John 87 

Veinon 5 

John 2 

Vernon N C 


Veinon did not eat the ciackei 

John looked at uatkei Looked again Saul 
something vaguely to Vcinon (not definite 
instiuctions ) A* 3 minutes Veinon found his 
own ci acker, broken in the meantime 

V et non “What is that?" 

John “Cooky ” ) 

Vernon, "Do you want an\ ?” 

John “Uh-hnh ” (Vernon handed a cimnb or 
two to John ) 

/ r ,„on “Jump that to me” (icpeaied live times) 

Vcinon “I want some Give some to me, soini 
cake " 

John had his ha-d ready when nng w is inserted 
Vcinon ate immediately 

John looked at rraiker and at i mg lie looked 
again at the ci acker at about one minute He 
looked again at cracker at four minutes, and 
tried to reach it Vernon paid no attention 



170 


JO URN \J Or GLNbTIC PSYCHOLOGY 


the crnckei but said. 'Let me j it /rip it to you/' and pulled vciv 
quickly so that the ciackei flew out ot the food cup and onto the 
floor of John's cage On latci days ot the expenment Vernon used 
the expression, " Jump it to me,” scveial tunes in instiucting John 
to pull. 

On the sixth dav food was again used on all 24 tnals John 
pulled almost immediately on every tnal but one On that occasion 
he pulled in 87 seconds and Yenion spent the time asking fui the 
ci acker Veinon pulled on only six of 12 trials, but John gave no 
instiuctions at all The complete leund of pait of this dav is given 
in Table 7. In tile couisi of the convention Veinon still expicssec) 
the idea that the ciackcL which he pulled should be his John 
never said this at any tune 

John chftcientmtcd clearly' between the food and no-food situa- 
tions of the basic tiaming After the first day he pulled on prac- 
tically all food trials and on less than half of the no-food tnnls, 
Vernon’s diffeientiation was much moie amhiguous He pulled 
on most of the trials of the fiist two (lavs, aftei that lie pulled on 
about half of the food and about half of the no-food ti nils lioth 
children were given the scieencd-food and empty-cage controls 

Thicc davs of the scieened-tood contiol were given John pulled 
at every oppoitunitv on the Hist dav, Veinon on three of Ins 10 
oppoitunities John completely failed to instruct Veinon veiballv 
On three tnals he stood by the coinci of the cage ncaiest the food 
cup and looked at the ciackci, then went to the side of the cage 
closest to Vernon and looked at him This behavior was ineffectual, 
for Vernon did not pull The only instruction given bv Veinon 
was a statement, "I wont some,” made as the cxpeirmcnter pretended 
to put a crackci into his food cup on a fake ttial 

The second screcncd-food day was something of a icpctition of 
the /list John pulled lapidly on all but one tnal, and not at all on 
the other. Veinon pulled on only two of eight oppoitunities, when 
he happened to see the img as the cxpci mientci put it in his cage 
John attempted to instiuct Vernon on onlv one tiial when he said* 
"Look at that ' Look at cooky " When Vernon failed to pull, John 
added* "1 don't want it " 

Most of the time was spent in play and a ccitain amount of fuss- 
ing On one trial this conversation was lecoided aftei John pulled 
Though veiy indefinite, it is then nearest appioach to a verbal state- 
ment of the problem 
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I’a non "Theie isn’t anything in there” 

John “Uli-huh ” 

Vernon “Thcie isn't anything in there 1 ” ( yelling ) 

John “Uh-huh, some ice cream ” 

On the tlmd scrcened-foocl dav John again pulled lcgulaily on 
every opportunity Vcuion pulled on only one of eight trials John 
usually pulled lapuilv, but on one tuul he was slower and Vernon 
offered this instruction 

"Jump it to me Jump it to me Jump it to me Jump it to 
me Other day I eat some, so give me that one Do some- 
thing!” John pulled 

A summary of the entue three days of the screcned-food conti ol 
is given in Tabic 8 The children obtained the cracker in 17 of 26 

TABLE 3 

Summary oi Screened-Food Coni rod— John and Vernon 



Trials 

with food 

Trials without food 

Pulling 

subject 

Instructed 
to pull 

Not msti luted 
to pllll 

Insti ucted 
to pull 

Not instructed 
to pilll 


Did not 
Pulled pull 

Did not 
Pulled pull 

Did not 
Pulled pull 

Did not 
Pulled pull 

John 

Vernon 

Both 

2 0 

0 1 

2 1 

11 0 

4 8 

15 8 


HI 


food trials On tluce trials mstiuctions to pull were given, and 
these instructions weic obeyed twice There were thus 15 trials on 
which a subject obtained food without instiucting his partnei to pull 
The children pulled without leward for eithei on 15 of 26 fake 
trials Instiuctions to pull weic given on only 12 pet cent of the food 
trials This percentage is smallci than the curicsponding one for 
the otliei children 

Table 8 shows how completely John and Vcinon failed the 
scieened-food test They both failed to give instruction John kept 
un his habit of pulling almost immediately on piactically cveiy dial, 
Vcinon pulled even less often than he had dining the eatlici pait of 
the expei uncut 

Befoie the introduction of the empty-cage conti ol the children 
were given one noi mal dav with the food cups visible to both chil- 
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dren and with food vised on eveiy trial John had been pulling so 
vapidly that Vernon had little if any oppoitumty to instinct him 
Hut on this day John pulled moic slowly on some tnals and Veinon 
twice asked him to pull The insti uction on one timl consisted only 
of saying: “Jump it to me.” On the othci tnal the following con- 
versation occurred' 

! ilium “Jump that to me Jump that to me I want that 
I want that I want that Jump that cake to me Please do, 
hem ?” 

John “No ” 

I’cmon uicd mid whined “Jump it to me.” 

lohn “Unh-unh” 

I anon "Please <lo, please do, please do, please do Jump 1 
Jump' Jump I Please do" (/ anon continued Wide John putted 
very slowly ) 

Veinon pulled on eight of his 12 tnals On only one of these tn’als 
did John ask him to pull, saving then’ "I want my coke” Veinon 
pulled immediately John did not insti uct linn on anv of the four 
ti lals when lie did not pull 

John was given one day and Vernon two days m the empty-cage 
situation. Both children weic judged as failing the test John had 
24 tnals on lus one day He pulled the uaclcei into Vernon’s emptv 
cage on every trial The pulling was usually immediate and never 
reqiiiicd over 15 seconds John played happily, talked about the 
crackers, and tried to count the mounting pile m Vernon’s cage, but 
ncvci stopped pulling 

Vernon was given 12 tnals on each of two days On the first day 
he pulled < n seven of the 12; on the second day on five of the 12 
Both the pulling times and the numbci of tnals on which lie pulled 
wcie similai to the lecouk of the days when John was picsent 
Vernon said ven little duung these two days The longest mono- 
logue occuned aftci he had pulled on tile fifth tnal of the fiist 
cmpty-cagc day ft was 

I want to come out Give me a lion now I want in his 
house I want some of that ovei there, heat ? 

In summary, neithei John noi Vernon exhibited bchavioi ot the 
coopeiative kind shown by the older child len John cleailv differ- 
entiated between the food and no food situations of the basic train- 
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mg, but fell down on the sciecncd-food and empty-cage conti ols 
Ilis behavior undei these conditions was essentially similar to that 
shown in the hist pait of the cxpci iment Vernon difteientiatcd 
poorly between the food and no-food conditions ot the basic ti {lin- 
ing and lesponded to the screened-food and empty-cage ton ti ols no 
more adequately than did John 

A study of their conveisations shows that instructions to the 
paitnci weie given quite lnficqucntly Neithci did much baigain- 
mg, and neithci gave an adequate statement of the pioblcm involved 
in any of the tliiei* situations 

F Summary 

Four pans of monkeys and foui pans of young children weie 
tiaincd in a situation in which each could pull food to his partnci 
I-Ie could secure food only by having Ins paitnei pull it to him On 
some days the food was not placed in the appaiaius in oulei to test 
the subject’s mtcicst in manipulating the apparatus itself 

All subjects icadily learned to pull food to the partner Foui of 
the monkeys discriminated between the piesence and absence of food 
by pulling moic rcgulaily 01 moic lapidly foi food The five oldest 
children disci lminated between the two situations by consistently 
lefusmg to pull when food was absent Two of the tlnee .youngest 
childicn, one at the age of three yems and the uilici at two vcais 
and eight months, failed to make a complete discrimination m this 
mannci The failure consisted laigcly in not pulling when food was 
picscnt The youngest subject, two and one half ycais old, made 
the discrimination’ 

In tile scieencd-food test the receiving subject could see whethei 
the cxpci nncntci had actually placed food in the food cup or had 
meiely faked doing so The pulling subject could obtain this in- 
humation only bj' coucctly mteipieting Ins paitnci ’s behnvioi 01 
by iccciving mstniction fiom him. 

The screened-food test was given to four monkeys They failed 
completely to differentiate between the food and the fake tnals 

The scieened-food test was given to six cluldien, the two oldest 
ones not being available tor it Instuictions to pull weie given on 
43 per cent of the food trials by one pan, of ages four yea is and 
seven months and thiee leais and foui months , in 63 pci cent of 
the cases by the next pair, of three years and eight months and thicc 
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vcais, and m 12 per cent ot the cases, by the youngest pair, of ap- 
proximately two and one half yeais The lack of instiuction to the 
paitnei was on the whole the chief tailuie in the screcncd-food test, 
lot the children usually complied with tlic instructions which weic 
given The two oldci pans obeyed in 84 per cent and 89 per cent 
of tlic tune The two younger cluldien obeyed 67 pei cent of the 
tunc, but this percentage is based upon three cases only 

The two youngest children failed to give verbal instructions and 
without these, they acted as they had been accustomed to doing 
one pulled about 33 pci cent of the time and the other immediately 
and all the time 

On the cmpty-cage control a subject was oiteied an opportunity to 
pull food, if it would to an empty cage The fom monkeys who had 
discriminated between the presence and absence of food in the 
appaiatus wcie given this test They pulled food as lcgularly (with 
one temporary exception) to an empty cage as to their partners 

The empty-cage control test was given to six cluldien ranging in 
age tram two and a half to five an a half vcais The two youngest 
faded the test They pulled according to thcii usual habits The 
four oldci ones all pulled on some trials, but none pulled on all 
trials The typical behavior consisted of pulling on the first few 
trials and not thereafter 

The older children, throughout the cxpci iment, gave much more 
specific instiuction than the younger ones Where the oldei ones 
commonly used such requests as " Pull it, J1 ‘'Pull me a cooky," or 
" Pull that string " the most cliai actei istic requests of the three 
youngest children were. " See that thing/’ " Look at that," oi ‘7 
leant my take," and ” Jump it to me” 

Formal language was the important t\pc of behavior in secuung 
and controlling the paitnei ’s cooperation. The monkeys could not 
talk and showed no signs of cooperation. The youngest childicn 
could not talk well and showed onl\ slight indications of cooperation 
The oldeT cluldien talked fluenfiv and sccuicd leadv coopeiation 
Neither monkeys not cluldien <*ave any evidence of developing or 
using any vocal or gestural substitutes foi the formal language which 
seemed to he the neccssai v basis for the development of coopeiation 
in this experimental situation 
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THE CENTRAL NEURAL ORGANIZATION OF OPTIC 
FUNCTIONS RELATED TO MINIMUM 
VISIBLE ACUITY* 

Department of Psychology, University of Rochester 


Karl U Smith and John Warkentin 


A Introduction 

Picvious experimental studies (Smith, 13, 14) of the visual 
defects produced in cats as a lesult of coitical opeiations have shown 
that minimum separable acuity, as indicated bv optically induced 
nystagmic reactions to a moving striated pattern, is not significantly 
loweicd when the optic piojcction areas of the cercbial cortex aie 
removed In these expci iments, the attempt to me asm e the actual 
minimum scpaiable threshold of cats before and aftci lemoval of the 
occipital lobes was not completely successful, since with the method 
used it was impossible to obtain striated patterns of alternate 
black and white lines which would subtend a visual angle smaller 
than 11 minutes of ate In older to extend these observations on 
visual acuity, the detei mutation of minimum visible acuity has been 
employed One purpose of the present study is to describe ceitain 
results which have been secured jelative to the minimum visible acuitv 
of cats after complete extirpation of the stnate areas of the coitex 

These experiments concerning the effect of removal of the visual 
centers of the cortex upon visual acuity have an important bearing 
upon theoiics of organization of visual pattern functions within the 
central neivous system Since the observations of Hitzig (2), Min- 
kowski (?), and Monk (8), the fact has been known that destruction 
of the occipital lobes of the coitex in the cat, dog, and monkey pro- 
duces a permanent inability of the animals to fixate and puisuc 
with the eyes objects held and moved in the field of vision. Recently 
ter Biaak (1) has shown that movement of single objects acioss 
the visual field pioduces nystagmic leactions in noimal dogs and 
monkeys, hut that these nystagmic responses to single objects are 
abolished when the occipital lobes of the coitex aie destroyed The 
icsults of the experiments cited above (Smith, 13, 14), which have 
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shown that the minimum separable acuity of the cat does not change 
markedly after leinoval of the occipital lobes, laise the question as to 
the explanation of the defects in optical pursuit in i elation to single 
objects moved in the visual field Evidently the distuibance is not 
explicable in terms of a reduction in minimum sepaiable acuity. Thus 
a second pm pose of the present study has been to deteimme in what 
way such deficiencies in visual fixation and pursuit aic related to 
minimum visible acuity in cats following complete cxtnpation of the 
striate areas of the cortex. 

B. Experiments 
1 Appmatus and Procedure 

A diagram of the apparatus employed in the experiment is pre- 
sented in Eigurc 1 This appaiatus, which is a modification of 
rotating drums described m previous studies (Smith, 11, 13, 14), 
is constructed so that a series of single lines may be moved slowly 
at a uniform late acioss the visual field of the subject when it is 
located in a lestraimng box on the inside of the dium No moving 
pait of the apparatus is visible to the subject except the lines moving 
before its eyes 

The apparatus consists of a huge rotating cylindei, 136 cm high 
and 122 cm. in diametci, which is mounted on a turntable con- 
structed from an automobile wheel A wooden support 10 cm 
square is mounted on the outer edge of the turntable Approximately 
120 cm. above the suifacc of the turntable a circulai fiamc, cut 
fiom plywood, is attached to this suppoit by heavy braces in such a 
fashion that the outer cncumfcrencc of the fiame is ducctly above 
the edge of the turntable. Small nails are dnven into the edges of 
the turntable and of the uppei cucular frame, spaced at lcguhir 
intervals of 2 5 cm Tlucads of various diamcteis may be stretched 
veiticallv between these nails in oidei to piovidc the stimulus pat- 
terns for a type of minimum visible acuity mcasuiement 

A heavy lod suspended from the ceiling of the experimental 
loom supports within the dium a small platfoim, which is mounted 
about 30 cm above the suifacc of the turntable This platfoim is 
made sufficiently large to suppoit the box-holder which restrains 
the animal Two large semicircular screens are mounted on the 
support lod near the top and the base of the drum to shield from 
the subject’s view the edges of the turntable and of the upper cir- 
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cuUi fiamc of the cylmdci. The sciecns ate made of tlnn composi- 
tion boa id and aie suppoitcd by clamps attached to the lod extending 
down j/iside the ilium Two light sockets aie placed at the axis of 
the cylinder, one mounted on the top sutfacc of the lowei scicen 
and the othci mounted on a lod extending out fiom tile laige sup- 
port iod, above the head of the subioct Two 200-watt bulbs are 
used to illuminate the thicad-. which line the side of the dium 

Enti.tnce to the drum is provided by a swinging door hinged to 
blocks mounted on the turntable and the uppei circulai frame This 
dooi consists of an open frame, the two aims of which aie cut so 
that tlicv concspond to the aie of the cylmdci Since thieads may 
be stietclicd on nails duven into the aims of the dooi m the same 
way as on the lest of the cylmdci, the dooi may be made to appear 
as a continuation of the iest of the diuin but may be opened without 
mtcifeiing with the aiiangcmcnt of the thieads 

A huge scimciiculai non flame, appioxunately 180 cm in diamc- 
rci, is suspended fiom the ceiling of the cxpenmental room mound 
one side of the dium Black oi white cloth diaped fiom tins frame 
foims a contracting background toi the threads stietclicd on the side 
of the drum A viewing tube nisei ted thiough the diape peimits 
duett obscivation of the subject's eye movements which occur when 
the dium is rotated 

The appaiatus is lotatcd by means of a hand-duven pulley which 
is placed to the side of the viewing tube A l.ugci pulley attached 
beneath the turntable i educes the speed appioxunately one-half c o 
that the dium may be turned slowly m a uniform manner, while the 
cxpeiuncntei obscivcs the movements of the animal’s eyes Fm 
an expenmcntal test, the dium is lotatcd thiough 180 degrees 

The animal is piepaicd foi observation by wiapping it in about 15 
feet of cheese-cloth and placing it inside the lesti, lining box This 
bov measures 18 cm. by 18 cm bj 48 cin and has a sliding cover on 
one side The top of the covci and the top of the box aie cut back and 
smoothed m oidei to foim an apeituic thiough which the cat’s 
head proti udes Plead movements of the animal aie limited by 
two side-blocks mounted on the front side of the holder The head 
is supported at a desired height bv means of a lod which is nisei teJ 
in die holes drilled in these two side-blocks. 

When the animal is sccutely icstiaincd in the box-holder, the 
door on the dium is opened and the box-holder arranged on the small 
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platfoim so that the cat faces the viewing tube The dium is then 
moved as far as it can be rotated towaid the left, and observations 
begun by lotating the dium th lough 180 degiees toward the light. 
This lotation tlnough one-half the aic of a cnclc is counted as a 
single tnal, dm mg winch the numbei of eye movements made by 
the animal is counted A second tnal is then made bv rotating the 
dium through 180 degiees towaid the left In making visual 
acuity measmements, ob-ei vations aie begun with heavy lines, fol- 
lowed by incicasnigly /inei ones The visual acuity thieshold has 
been aibitranlv defined as the visual angle subtended by the finest 
th leads to winch tiic animal lespoiuis bj’ giving an avenge of at 
least five nystagmic movements pei tnal in a senes of 14 tnals 

2 Animals and Opeiations 

Three nounal animals and six animals witli complete dcstiuction 
of the visu.d piojection aicas of the coitex weie employed m the 
expci iment In the six opeiated animals, the stuate areas of the 
coitex weic lemoved accoiding to a method described in picvious 
expci iments (Smith, 12) The extent of the ablation of visual 
coitex in tour of these animals is indicated in Figuio 2 These 
photogiaplis show that in each of the animals all coitex lying within 
the 111 st and second convolutions of the bruin has been completely 
destioycd In addition, that stuate coitex lying within the mesial 
gyn was removed All six animals displayed postopciativelv the 
typical visual defects which accompany complete lemoval of the 
striate areas, and in the five biams examined lustologicallv the 
external geniculate bodies displayed the generalized degeneration of 
ganglion cells found with complete lemoval of the visual aicas of 
the cortex 1 

3 Results 

Two different types of investigation wcie earned out la the 
first pait of the expci iment, the visual acuity of two noimal and 
six opeiated cats was detei mined by the method described above 
Thiec noimal and six opeiated cats wcie used in the second pn.it of 
the experiment, which consisted m detei mining the maximum separa- 
tion between lines of a constant width at which optic nystagmus 
could he elicited. 


l The sixth opeiated animal is still alive at the tune of wilting 
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a The natine of the i evictions obseive/l during rotation of the 
drum Rotation of the stuations lining the side of tlie duim pio- 
duces nystagmic eye movements, which consist of the typical pursuit 
or fixation movements, made in the dnection of the movement of the 
lines, and of saccadic, oi ballistic, compensatory fast movements which 
ictuin the eye to a moie cential position of fixation. Under the 
conditions of obscivation employed, even very slight reactions could 
he easily lccogmzed When relatively heavy lines vveie employed, 
the icactions weie paiticulaily easy to see, for the magnitude 
of the movements made by the animals was laige and the icactions 
occuncd in a icgulai mannei When the finei lines weie used, 
however, the movements sometimes changed character so that thev 
appealed as slow swimming deviations of the eyes which did not 
have distinct saccadic movements accompanying them In all cases, 
only responses obseived to have the saccadic phase weie counted 
AVhen the opciatecl animals wetc being studied, head movements did 
not act to intet fere with the obseivation and counting of the eye 
movements The head movements made bv the opeiated animals, 
if they occurred at all, were optokinetic in chaiacter, ic, they 
consisted of deviations of the head in the dnection of the moving 
patterns With the normal animals, howevei, the movement of the 
patterns would sometime', induce, in addition to head nystagmus, 
lapid mcgulai head movements during which the animal would 
fixate diffeicnt positions in the cvlindei but would not deviate the 
head in accoi dance with the movement of the lines. The occuncncc 
of these megular head movements in the noimal animals made it 
impossible to secuie tellable counts of the number of i espouses 
made with different sizes of lines 

Anothei factor which distinguished the leactions of the opeiated 
animals was the regularity with which the nystagmic responses 
occuncd That is, if the opeiated animals lesponded at all to a 
given set of lines, the lesponse took place with clock-like icgularity 
as long as the drum was being moved In contmsl, the noimal 
animals would sometimes respond veiv well to lines of sufficient 
size to evoke the icactions, but would stop during the middle of the 
trial oi during the next trial would not react at all. 

b The visual acuity of the opeiated animals. Tests of visual 
acuity were made by utilizing two different types of stimulus patterns, 
white lines moving against a black background and black lines mov- 
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mg against a white backgi ound. All of these lines weie sccuied bv 
bti etching black and white silk thieads of various diamcteis upon 
die (I mm as dcscnbcd previously The white background used 
consisted ot white bleached muslin suspended from the non fiame 
sin rounding the dium The black backgiound was obtained by 
d taping black velvet tiom this fiame m the same manner In Table l 


TABLE 1 

’1 nr Ch'R \cii Risi tes oi rue Lines Usld in Boih Visual Acum 
Explrqiln rs 



White lines 

Black lines 


\teiagc 

(Inunctii 

cm 

Visual 

angle 

nnn 

Bncditntss 

mi 

Avuflge 

diamelci 

cm 

Visual 

angle 

mm 

Bi ightness 
ml 

0 05 

3 3 

97 7 

0 16 

11 7 


0 03 

1 7 

121 7 

012 

8 3 

24 

0 02 

14 

109 7 

0 06 

4 1 

3 9 

0 01 

07 

1294 

0 05 

3 3 

41 

0 008 

05 

129 6 

0 03 

1 7 





O01 

07 

4,2 

Black 

luickgKlUIlll, 

0 93 ml White 

backgiound, 

61 9 ml 



aie summarised the siz.es ot the black and white thieads used m 
both paits of the visual acuity expeiimcnt, togethei with the bright- 
lies, of these thieads as measured bv the Macbeth Ilium mometcr 
Each brightness value icpiesents the average of 10 leadings of the 
Illununomcier which weie secured by wiapping samples of the 
thieads on a caid m a legulai mannci and then incasunng the 
bnghtness of the caid of thicad at diftcient positions along the edge 
of the dium The bnghtness of the backgrounds used in the two 
different visual acuity expei intents is indicated below the table 


TABLE 2 

I hi Avlragi Number or Responses Made in Fourteen Trials ro Whits 
Lines Moving Against a Black Background 


mltjcct 

42 

50 

51 

52 

54 

56 

Visual angle 

3 3 nnn 

12 

14 

12 

11 

13 

12 

1 7 

9 

11 

14 

8 

10 

9 

14 

S* 

7 

10 

io- 

11* 

8 

0 7 

4 

10* 

9 

2 

1 

9* 

0 5 

3 

0 

7* 

3 

0 

2 
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The visual acuity data secured with the opciated animals appears 
in Tabic 2 The visual angles coiiespondmg to (he diftcient Lest 
stimuli u^ed in obtaining thicsholds me given in the column to the 
left, while the numbei of each subject appeals at the top of the 
table The numbei s m the body of the table lepiesent the avciagc 
numbei of lesponses made by each cat dming the 14 tnals in which 
the dium was lotated in alternating ducctions. As indicated picvi- 
ously, the tbieshold value is consideicd as that angle subtended by 
the nairowest lines which elicited on the average at least five 
responses throughout consecutive ievolutions of the chum, Threshold 
values judged accoichng to this critenon are mailced with astensks in 
the table. 

Reference to Table 2 will show that all of the opeiatcd tats 
responded consistently to white lines subtending visual angles of 
1 4 minutes of aic and gieatei Only three of the animals (Subjects 
50, 51, and 56) gave a significant numbei of lesponses with lines 
nanowci than tins width. Subject 51 responded a fan numbei of 
times to the smallest lines used, i c., to those subtending a visual 
angle of 0 5 minutes of arc. 

In Table 3 are summaiized similar results obtained when black 

TABLE 3 


The Average Number or Responses Made in Fourteen Trials to Black 
Lines Moving Against a Whitp Background 


Subject 

42 

50 

51 

52 

54 

56 

Visual angle 

11 7 min 

10 

8* 

10* 

5 

11* 

15* 

8 3 

S* 

4 

4 

7' 

4 

3 

41 

0 

1 

1 

1 

1 

2 

34 

0 

1 

0 

1 

0 

2 

1 7 

0 

1 

1 

0 

1 

1 

07 

1 

1 

1 

1 

0 

2 


lines were rotated against a white background In this situation, 
the visual acuity of four of the opciated animals was not better than 
117 minutes of arc, although two of the animals (Subjects 52 and 
53) icspondcd to lines winch subtended angles of 8 3 minutes of aic. 
There were no consistent lesponses to lines naiiowei than these 
values. 

Although the normal animals did not icact as lcgulnily as did the 
operated animals to veiy fine lines, they did icact in a bignificant 
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way to ,iU of the stuntions used That is, if the lricgulai occur icncc 
of nvstagmic mmcments be taken as significant, the noimal animals 
demonstrated a visual acuity of at least 0.5 minutes for the white 
lines and 0.7 minutes for the black lines. Using the same thieshold 
criterion as that employed with the opciatcd animals, the visual 
iicuitj' of two of the normal cats was found to be 3 3 minutes for 
the white lines and between 4 1 and 8 3 minutes foi the black lines, 

c The effect of met easing separation of the .lines upon the reac- 
tions of the operated animals. In the second part of the expci iment, 
the distance between the lines was inci eased to deteimine the maxi- 
mum sepal at ion at which optokinetic responses in tile operated ani- 
mals could be elicited Observations were made, as in the visual 
acuity expci iments, both with white lines rotating against a black 
background and with black lines lotatmg against a white hnclc- 
giound. The white lines employed subtended a visual angle of 7.6 
minutes of arc, the black lines, a visual angle of 11 7 minutes, of 
ate. The angular distance between the lines was increased from 
2.9 degrees, that used in the visual acuity tests, to distances of 8 7 
degiccs, 17.4 degiecs, 26 2 dcgiecs, 35 0 degrees, and 43 7 degrees. 
Fourteen tuals wcie given with each airangcmcnt of the thicads on 
the drum The avciage number of i espouses made by each animal 
with each arrangement of the lines was detci mined as in the pie- 
vious pait of the cxpci iment. 

Table 4 summarizes the Jesuits secured with the six operated and 


TABLE 4 

Tup Averace Numupr of Responses Made in Fourteen Trials to White 
Lines Separated jjv Dh-tergnt Distances 





Operated 


Normal 

Subject 

42 

50 

51 52 <3 

54 

58 59 60 


Angular 

separation 


2 9 deg 

12 

14 

12 

11 

13 

12 

24 

17 

21 

87 

20 

39 

IS 

IS 

17 

17 

22 

1+ 

27 

17 + 

9* 

5* 

12 

6 

12* 

10 

16 

9 

10 

26,2 

2 

1 

T* 

8* 

4 

6* 

S 

9 

6 

35 0 

2 

1 

2 

3 

2 

+ 

6 

5 

7 

*3 7 







5* 


6‘ 


three normal animals when the white lines were employed The 
numbers m the column to the left lep resent the separation between 
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the lines and the nuinbei of each subject is given at the top of 
the table Number m the body of the table indicate the avciagc 
mimhei of 1 espouses made hv the animal m 14 tiuU with .1 given 
separation of the stnations Astensks mark tlueshold separation 
of the lines, ie, the maximum distance at which an avciage ot it 
least five responses pci tiial could be elicited 

Reference to Table 4 will show that the ope i a ted animals ie- 
sponded consistently to the lines until they wcie sepaiatcd by angular 
distances greatei than 17 4 to 26 2 degiecs Two of these subjects 
still re 1 - ponded fauly well when the lines wcie separated by an 
angular distance of 26 2 degices None of the opciatcd animals 
gave icgulai icactions with an angulai scp.uation of 3S 0 degices, 
Similai results on the opctaled cats sccuicd with black lines moving 
against a white backgiound aic presented in Table 5 In this ca^e, 


TABLE 5 

'Ihl Avluage Numher or RtsroNSLs Mare in Fourteen Triais to Biacr 
Linls Separated dy DirnmNT Djsiancls 

Subject 42 SO 51 52 53 54 


Angulai 
scpai ation 
2 9 deg, 
87 
174 
26 2 


10 8 * 10 
11' 1 7- 

0 1 1 

1 1 0 


9 11* 15 

11* 0 9* 

2 0 2 

0 0 2 


none of the animals displayed regular optic nystagmus when the 
lines weie sepaiatcd by mlcivals greater than 8 7 degices 

lixamination of the tesults piescntcd in Tables 4 and 5 ‘•how 
that theie is some corielation between the frequency of responses 
made by the animals and the distance between the lines on the drum 
With the white lines, the fiequencv of the i espouses mci eased when 
the angulai distance between the stnations was incieascd from 2 9 
degices to 8 7 degiecs Fuithei increase in the distance separating 
the lines, however, bi ought about a cori elated reduction in the 
mimbci of the responses It is to he noted in the icsults picscnted 
in both of these tables that with a given sepaiation of stnations, the 
aveiage 1 espouses given bv the chffeicnt animals agree with one 
anothci rather closely This is true paiticulaily when the subjects 
weic tested at the smallci distances, but does not hold when the 
tlueshold is icachcd. 
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Noimal animals tested undei these conditions gave results which 
me both qualitatively and quantitatively different fiom those seemed 
with the ope i a ted cats When the white lines were used, the thiee 
normal cats all responded consistently to the lines even when they 
wcie sepai ated by distances as great as 43 7 degrees (Table 4) As 
the sepai at ion between the lines was mci eased, the pursuit move- 
ments of the eves botanic less frequent and rcgulai The animals 
still gave clcai -cut saccadic eye movements as the lines weie moved 
across Lhe visual field, and even showed at times puisuit movements 
of the head, but they did not follow the movement of the lines with 
the eyes as clcai ly as when the lines wcie close togethei When 
black lines were used, the noimal animals gave evidence of eye and 
lic.id movements in response to st nations separated by distances as 
gieat as 17 4 dcgiees The lcsponses made m this situation by the 
noimal animals have not been tabulated 

Theic is a distinct diftcicnce between the ability of the opciated 
animals to lcspond to white lines moving against a black background 
and then capacity to leact to black lines rotating against a white 
background The maximum angular separation which elicited re- 
actions in most of the animals in the first situation was above 26 2 
degrees, while in the second situation the majority of the cats 
failed to react when the stnations weie separated by more than 8 7 
dcgiees In addition, the frequency of the responses of the opciated 
animals was gieatei when the white lines weie used 

When tlic white lines weie used, the sepai ation thicsholds of the 
tlncc operated cats was 26 2 degrees or above. Since the binocular 
visu.il field of cats is limited to approximately 180 dcgiees, not 
mote than six oi seven stnations appealed in the visual field at a 
26 2 degiee sepai ation of the lures Treating the data secured with 
the black lines in the same way, it may be said that the minimal 
number of lines to which most of the operated animals responded 
was approximately 20. Similar threshold values for noimal animals 
in responding to the white lines arc lower than for the operated 
animals, when the same criterion of significant response is used The 
three noimal animals tested lesponded consistently when the lines 
were spaced at 43.7 degiees upon the drum, 1 e., when theic weie 
fewer than five lines appearing in the visual field at the same time 
Under appropriate conditions, of couise, normal cats sometimes 
pursue with the eyes a single st nation moving in the visual field- 
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Supplementary to these observations, the operated cats were tested 
in a somewhat diffcicnt situation to ascertain the minimal number 
of alternate black and white stupes, 2 5 cm in width, which would 
elicit nystagmic movements The animals obseived the lines at the 
same distance as was used in the experiments described above, that 
is, at a distance of 50 cm It was found that at least eight to 
twelve such stnaticns arc needed in older to bung about clearly 
obscivablc pursuit movements of the eyes in the opeiatcd cats 

C Discussion 

Inasmuch as the significance of the lcsults depends upon the 
demonstration of the validity of optic nystagmus as an indicator of 
visual acuity, we shall consider lieie certain evidence that optic 
nystagmus is a similailv controlled function in both normal and 
operated cats In a pievious study (Smith and Bojai, 15) it has 
been shown that when optic nystagmus is iccoided oscillogiaplncallv 
in nounal animals and in animals lacking the stnate areas of the 
coitcx, the major difteiencc obseivablc in the icactions of the 
animals is the greater lcgulauty of the movements in the operated 
cats The maximal velocity at which eye movements occut in 
cats lacking the occipital lobes of the coitex is not significantly 
different from similai thiesholds in normal animals In the two 
groups of animals, the responses vaiy m amplitude and frequency 
in the same manner as a function of the velocity of visual movement. 
Both normal and opeiatcd animals display after-nystagmus upon 
teimmation of the movement of the patterns acioss the visual field, 
although such aftci-movements may be elicited with gieatci fic- 
quency and ease in the opeiatcd animals On the basis of thcoe 
observations it has been concluded that the scnsoiy pioccsscs involved 
in the production of optic nystagmus in nounal animals and in animals 
with coitical lesions aic sufficiently similai so that the use of optic 
nystagmus as a means foi compaiing the visual acuity of the normal 
and operated cats is valid 

A fuithei indication of the validity of the method is the cone- 
spondence between the visual acuity of noimal cats obtained by 
tile lotating-dium technique, and that detei mined by other methods 
of observation The minimum visible acuity of normal cats in 
responding to moving white lines in this study was 0 5 minutes of 
aic, as indicated by irregular nystagmic responses In a discrimina- 
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tion situation, the minimum visible acuity of noimal cats lias been 
detci mined to be approximately 0 5 to 1.0 minute of aic (Smith, 10) 
Both of these values may be compmed to minimum visible thicshold 
values of 0 68 to I 72 minutes, which weie secured on five animals 
when they were icquucd to leap fiom an elevated surface upon a 
moving black thread winch was diawn slowly across a white surface 
located 50 cm below them. Thus the rotating dium technique gives 
acuity mcasuics which closely nppioximate those which have been 
secured with at least two other techniques 

Removal of the visual cortex in cats modifies but slightly minimum 
visible acuity as tested with the rotatmg-drum method In fact, 
the opeiatcd cats show moic rcgulai nystagmic responses to fine stiia- 
tions tli. in do noimal cats These obseivations confiim cailicr 
studies in which it has been shown that minimum scpaiablc acuity 
is not distinctly modified by removal of the optic piojection centers 
of the cortex (Smith, 14). 

This study raises the pioblcm of explaining the wide discicpancy 
between the minimum visible acuity of operated cats in tespondlng 
to white lines lotatmg against a black sitriound and that secured 
with black lines against a white sunound. Evidence has been 
picspntcd which shows that a simdai but slighter difference exists 
in the acuity of normal animals in these two situations It is prob- 
able, therefore, that the diffciences found are explainable in terms 
of a gicatei physical contrast between the white lines and black 
backgiound, since the average brightness ratio for the lines and 
the bnckgiound in tins situation was appioximately 0 008 as com- 
pared to a ratio of 0 06 for the black lines and white backgiound. 
Or it may be that a certain amount of irradiation associated with 
the white lines makes them intiinsicallv moic effective in producing 
optic nystagmus in both noimal and opeiatcd cats At any event, it 
is not yet possible to state that removal of the occipital coitex in 
cats produces a condition in which visual acuity is affected differ- 
entially at different levels of general illumination, as has been re- 
ported pi evioush m the case of intensity disci liruimtion (Smith, 12) 

Observations made in this study show that a major visual defi- 
ciency which lesults from extirpation of the stiiate a teas of the 
cortex consists in an inability to respond to moving stuations when 
they are widely separated. The threshold of separation for the 
operated animals used in this experiment was approximately 1 7 4 to 
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26.2 degrees of arc foi white stiiations, 2 9 to 8.7 degrees for black 
striations The best of the opeiated animals, therefore, required as 
a minimum 6 oi 7 white lines oi 20 to 22 black lines in the visual field 
before they displayed optic pursuit movements to rotation of the 
lines Normal animals, on the othci hand, respond consistently to 
fewer than five equally spaced white lines moving acioss the visual 
field, and can be observed at times to lespond to a single line "When 
black lines arc used, consistent lcsponscs occur when 10 to 11 lines 
aie in the visual field, and leactions occasionally mav be elicited with 
single lines, 

These observations seem to be particulaily significant when it is 
rcmcmbcicd that the operated cats suftei no distinct diminution 
of aciutv undci conditions in which the moving stuatiuns aie 
arranged in close pioximitv in the visual field Hcncc, it would 
seem that, ratlici than being concerned with visual acuity per se, 
the striate aieas of the coitcx aie more intimately involved in the 
mediation of local differences m stimulation associated with the 
perception of isolated patteins in the visual field It seems clear from 
the results presented that optic nystagmus associated with move- 
ment of a scries of closely spaced patteins on the retina is dependent 
upon the summation of impulses in subcortical optic centers, for the 
responses cannot be elicited by single lines or by widely spaced lines 
in the absence of the visual cortex Optic nystagmus to single lrnes, 
which is mediated coitically, obviously does not icquirc such sum- 
mation of neural activity It is of importance to note, however, 
that in both cortical and subcortical nystagmus, vanations in the 
frequency of the nystagmic movements may be produced by variations 
in the numbci of lines ciossing the retina in a given inteival of time. 

The basis of the inability of the operated cats to puisuc movements 
of isolated patterns in the field of vision may be infcircd from ceitain 
phylogenetic considerations The operated cats used m the picsent 
study behave in much the same way ns nonnal rodents when stimu- 
lated hy moving visual patterns That is, both the operated cats and 
normal rabbits or guinea pigs aie unable to follow optically move- 
ments of isolated patteins in the field of vision, but they nevertheless 
display a high degree of minimum separable or minimum visible 
acuity for a series of closelv spaced patterns 2 In noimal rodents and 
in other animals which do not pursue optically single moving patterns 
theie is ordinal lly absent a fovea or a central area of focal vision on 


J Unpublished obxen alions 
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the i etina, and couveisely, animals possessing fovea 01 a cential 
retinal area display pursuit movements of the eyes to movement of 
isolated visual patterns. It would seem probable, theiefoie, that 
the deficiencies of the operated cats m responding to widely spaced 
lines in the visual field arc related to the functional loss of an area 
of focal vision biought about by extirpation of the occipital lobes of 
the coitcv In otlici wonls, the stnate areas of the coitex contain 
the centers necessary foi focal vision hut may be dispensed with in 
other types of pattern vision 

Attempts have been made to describe defects in visual pursuit, 
pattern vision, and visual fixation, which me produced by extirpation 
of the striate aiens of the coitex, in terms of defects in attention 
(tci Blank, 1) and object vision (Maiquis, 6) The lesults of 
the picsent study suggest a physiological explanation for these ob- 
served post-opciative defects and at the same time call for a leformu- 
lation of ter Biaak's and Marquis’ conclusions Specifically, the 
picsent lesults show that “visual attention” and obicct vision aie 
not mediated exclusively by the striate areas of the cortex and 
arc abolished in the operated animals only under special conditions 
of stimulation In bncf, the stnate areas arc involved in mediating 
types of pattern discrimination xvhich depend upon focal vision or 
which arc related to isolated patterns in the visual field This con- 
clusion stands in duect conti adiction to the accepted geneialization 
that pattern vision is completely dependent upon centers located in 
the striate coitex (Lash lev, 3, 4, Lashlcy and Frank, 5, Marquis, 6) 
Furthei, the view of Poliak (9) that the cortical centeis of vision 
in the lnghei mammals are the only neural levels of (he optic system 
which are capable of mediating lefincd degiecs of pattern vision is 
icfutccl by pievious studies on minimum separable acuity (Smith, 14), 
as well as by the present investigation of minimum visible acuity 
The present expet nnents show that the stnate areas of the cortex 
aie involved specifically in the deteimination of visual acuity l elated 
to isolated patterns and aie not necessanly concerned m the mediation 
of similar degrees of visual acuity undei other conditions of stimula- 
tion The functional activity of the coitex is not qualitatively 
different from that of subcortical centers in the mediation of pattern 
vision and visual acuity, as lias been held in the theoncs of Lashlev, 
Marquis, and Poliak, but differs fiom the functional capacity of 
subcortical centers in a quantitative way in determining these sensory 
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abilities A similar pievious conclusion icgauling the neural basis 
of intensity disci imination (12) thus icccives additional confiimation 
bv the piesent studies of visual acuity 

D. Summary 

1 In the present study, the rotating-di um method has been 
employed to compaie the visual acuity of normal cats and cats lack- 
ing the sluate aieas of the coitex. The minimum visible acuity of 
two noimal cats was ascei tamed to be at least 0 5 minutes of aie 
foi white lines lotating against a black backgiound and 0 7 minutes 
foi black lines moving against a white backgiound These values 
appioximatc the minimum visible acuity of noimal cats as deter- 
mined by a disci imination method (10) and by a special jumping 
technique 

2. Removal of the striate aieas of the coitex in six cats failed 
to pioducc maiked defects in minimum visible acuity When tested 
undci the same conditions as those used with the noimal cats, the 
visual acuity of six operated cats vaiied between 0.5 and 1 4 minutes 
for white lines and between 8 3 and 11.7 minutes foi black lines. 

3 A marked visual deficiency resulting from icmovnl of the 
stnatc coitex in the cat consists in an inability to lespond to stuatious 
widely separated in the field of vision. In six operated animals, 
the tin eshold scpaiation for white lines moving against a black 
backgiound was 17 4 to 26 2 degiecs, while for black lines moving 
against a white background, the threshold sepaiation was 2.9 to 
8 7 degiecs, In compaiison, noimal animals tesponded consistently 
when the white lines wcie sepaiated by angulai distances tip to 43 7 
dcgiees, and occasionally followed single lines moved bcfoie then 
eyes 

4 It is concluded that optic pursuit movements lelatcd to single 
or isolated patterns in the visual field aie mediated cortically, while 
similar i espouses to closely spaced patterns on the retina may be 
determined subcortically in the absence of the visual cortex. In the 
lattei case, the puisuit responses to a series of adjacent stnations 
depend upon summation of impulses in subcortical centers 

5. Complete bilateral removal of the stuate coitex in the cat 
pioduces limited deficiencies m pattern vision and not the abolition 
of all capacity to lespond to visual patterns Specifically, this opeia- 
tion, by abolishing the mechanisms of focal vision, renders the 
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animal incapable of fixating and pursuing with the eyes isolated 
patterns moving m the visual field, although a high degree of mini- 
mum separable and minimum visible acuity, RS measuied by i espouses 
to closely spaced stnations, may persist. 

6 The disturbances in focal vision produced by complete bilateial 
removal of the striate cortex give a physiological explanation of the 
defects in visual attention and object vision which have been noted 
by previous obscrveis (1, 6) in i elation to experimentally pioduced 
occipital lesions in higher mammals 

7. Since pattern vision may be mediated subcot tically in the 
absence of all visual cortex as well as coi tically, it is assumed that 
these two levels of the visual system diffci quantitatively and not 
qualitatively in the mediation of visual functions based on pattern 
stimulation. 


References 

1 Braak, J W G ter Untersuchmigen uber optokmciischen Nystagmus 

A>ch ttcerl tie Physiol , 1936, 21, 309-376 

2 Hitzic, E Alto und Neue Unteisuchungen uber das Gehirn. Gcs. 

Abh Berlin, Hu schwa Id, 1904 Pp 618 

3 Lashlev, K S The mechanism of vision IV The cerebral areas 

necessary for pattern vision in the lat J. Comp Netit j 1931, 63, 
439-478 

1 Functional deteiminants of cciebinl localization /Itch 

Nem, & Pjycfnat,, 1937, 38, 371-387 

5 Lashley, K 8, Ec Frank, M The mechanism of vision X, Post- 

operative distmbances of habits based on detail vision in the rat 
after lesions in the cerebral visual aicas J Comp, Psychol,. 1934. 
17, 355-391 

6 Marquis, D G Effects of removal of the visual coitet in mammals, 

with observations on the retention of light discrimination in dogs, 
Proc Assoc Res. Ncrv & il Tent Dts , 1932, 18, 558-592 
7. Minkowski, M. Zur Physiologie der Sell sph are, P finger’s Arch f d 
gcs. Physiol , 3911, 141, 171-327 

8 Munk, H tfber die Functionen der Grosshirnrincle Beilin Hirsch- 
wald, 1881. Pp iii+131 

9. PoriAK, S The Main Afferent Fiber Systems of the Ceicbial Coilcx 
in Primates Berkeley, Univ. Calif Press, 1932 Pp xiv+370 
10 Smith, K, U Visual discrimination in the cat IV The visual acuity 
of the cat m relation to stimulus distance J Genet Psycho! , 1936. 
40, 297-313 



KARL U SMITH AND ]OIIN WARKFN'IIN 


195 


11 The postoperative effects of icmoval of the striate coitex 

upon ceitain unlearned visually conti oiled reactions m the cat J 
Genet Psychol, 1937, 60, 137-156 

12, Visual disci limitation In the cat V The postoperative 

effects of removal of the 9trtate cortex upon intensity discrimination 
J Genet Psychol, 1937, 61, 329-369 

13 The relation between visual aunty and the optic projection 

centers of the brain Science, 1937, 86, 564-565 

14 Visual disci lnnnation in the cat VI The relation between 

pattcin vision and visual acuity and the optic projection centers of 
the nervous system J Genet Psychol (In press ) 

15 Smith, K U , & Bojar, S The natuie of optokinetic reactions in 

mammals and their significance in the cxpemncntal analysis of the 
neural mechanisms of visual functions Psychol Bull „ I93S 35 
193-219 

Depat tment of Psychology 
Utuvetsily of Rochester 
Rochestei , New York 




The Journal of Genetic Psychology, 193 9, 55, 197-213 


A LONGITUDINAL STUDY OF THE OCCIPITAL 
ALPHA RHYTHM IN NORMAL CHILDREN 
FREQUENCY AND AMPLITUDE 
STANDARDS* 

laima Pendleton Bindley florae and Biuaui University 


Donald B Lindslly 


A. Introduction 

Studies by LindsJey (5, 6) and Smith (8, 9, 10, 11) have shown 
that in awake infants the occipital alpha ihvthm usually first appears 
by the thud oi fourth month at a frequency of thicc to foui per 
second Once established the frequency of the waves increases with 
age, lapidly duiing the hist yeai but slower thereaftci until a rela- 
tively stabilized adult level is attained usually sometime before the 
end of the twelfth veai Weinhach (14) has fitted an exponential 
giowth equation to the caily data of the above investigator and has 
more recently (15) called attention to the fact, as has also Lmdsley 
(6), that the giowth in fiequcncy of the waves with age follows 
essentially the same cuive as does biain weight in children 

The puipose of the picsent repot t is to show the tiends of develop- 
ment of both frequency and amplitude of the occipital alpha waves 
as a function of age in a Iaige gioup of normal children studied 
longitudinally foi a penod of two to three years. Because of the 
iecent widespread clinical application of the clcctioencephalograph 
and the growing tendency to classify waves as abnoimal if theii 
frequency oi amplitude is above or below a certain range, it seems 
desirable to present these data for possible use as standards for 
comparison Such standards are particularly valuable in dealing 
with the elcctioenccphalogianrs of child ten since the frequency of 
the alpha waves varies with age and an alpha frequency abnormally 
low tor .ui adult might be well within tiie noimal range for a child 
In older to compaie children and adults it is nccessaiy to present 
some data foi the lattei In a pievious study (6) I icpoited that 

‘'Received in the Echtoiial Office on July 20, 1939, foi publication in The 
Journal of Psychology, but given immediate publication here because of 
the oveicrowdcd condition of that journal 
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the frequency of the occipital alpha ihytlim in 75 adult subjects, 52 
men an d 23 women langing m age from 17 to 64 yeais, averaged 
10.2 and ranged fiom 8 to 13 per second. These data are in essential 
agreement with other adult norms (12, 2, 7, 4), (sec also 3, 1) To 
my knowledge the only data on mean amplitude that have been 
published me those by Tiavis and Knott (12) on 19 noim.il college 
students Using a bipolar technique (occipital to motor aiea) they 
found the amplitude foi the gioup ranged from 12 to 31 microvolts 
with a mean of 19 rmciovolts. Fiom some analyses now being 
m.rclc in tins laboratory which will be published later it may be 
stated that the mean amplitude of occipital alpha waves (bipolar 
recording) for 25 college students is 13 microvolts with a range 
fiom 5 to 24 rmciovolts The latter data will be used for comparison 
since the method of rccoiding (both electrodes over occipital region) 
is comparable to that used in the present study 

B Technique 

The apparatus and procedure have been described in detail in an 
earlier study (6) Bnefly, two matched amplifiers and a Westing- 
house type PA oscillograph were used to record simultaneously on 
photogiaphic paper the elcctucal activity of the two occipital regions 
Bipolar iccording methods were used thioughout, the two clectiodcs 
of each paii of leads being separated by five centimeters The clcc- 
tiodcs were placed just posterior to the paueto-cccipital fossa in a line 
parallel with, but five centimeters lateral to, the mid-line. The 
electrodes consisted of small gold discs, eight millimeteis in diameter, 
eacli sunk in a small bakehtc block and attached to the head by 
means of bandages An electrode jelly seivcd as the conducting 
medium between the scalp and the electrodes 

All subjects, except the very young infants who lay on a cot, sat 
comfoitably in a dark and relatively sound-proof room with eyes 
open Several short recoids were made at random intervals dunng 
a 15- to 30-niinute penod aftei the subject had become adapted to 
the cxpeiimental situation 

In analyzing the records for frequency and amplitude of the 
alpha waves all of the leadable recoids foi each subject, consisting 
of a series of random samples (usually tlnce oi moie mctcis), were 
used. The peak to peak amplitude of all alpha waves was measuied 
and converted into average peak miciovolts The sensitivity of the 
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lccoidmg system peimitted adequate measuiemcnt of waves of the 
oidci of two to tluee micjo volts Fiequency deteiminations were 
ncvci made on a series of waves unless there were at least toui 
lhythmic waves in a sequence 


C Subjecis 

The subjects foi this study weie 132 noirnal, white children 
langing in age fioin one month to sixteen years Of this gioup, 76 
were boys and 56 ucie guls Most of these clnldien weie mcmbeis 
ot a much largci gioup whose giowtli and development was being 
studied regulaily by the staff of the Associated Foundations of 
Western Reset vc Umveisity undci the dnection of the late Pro- 
fcssoi T Wingate Todd Only clnldien of good health weie 
included in the piogram and the gioup was admittedly a “selected” 
one inasmuch as the majority of the childicn came fioin homes well 
above the avciage, cultuially and economically. 

Whencvei possible, biain potentials weie lecoidcd fiom each child 
when he came for his legulai seiml examination, every tluee months 
(dating from birth) for the hist vcai, scmi-yeaily fioin one to five 
years of age and yeatly (within one week of the birthday) theie- 
after. In all but 11 of the 132 subjects two oi moie sciial biain 
potential examinations weie made, and in 42 three oi moie examina- 
tions weie made during a pcnod of two to three yeais In the case 
of some infants lecords weie obtained at monthly intervals 

D Results 

In 12 infants an occipital alpha rhythm was piesent at three 
months of age Duiing the next few months the f requeue j ami 
amplitude of the alpha waves met cased and the rhythm became moie 
pcisistent As may be seen in Table 1, which shows the avciage, 
median, and langc of frequency and amplitude foi each age level, 
the aveiage frequency at the onset of the lhythm .it thice months 
was 3.9 per second (langc 3.3 to 4.7) and the avciage amplitude was 
37 nuciovolts (range 10 to 48) By the end of the hist year the 
avciage fiequency had increased to 6 3 per second and the avciage 
amplitude to 52 microvolts This icpiesents moie than a 60 pei 
cent increase in fiequency and more than a 40 per cent mcieasc in 
amplitude during the first year Dunng the succeeding years the 
frequency continued to increase but by smallei and smaller annual 
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TABLE 1 


Gkouplo Data Showing Avlkagl, Mldian, and Range oi Frfquenci and 
Ammuudk oi i hp Occipital Alimia Waves 



Age 

No 

Frequency pei second 

Av Med Range 

Amplitude 
No. Av 

in microvolts 
Med. Range 

3 

months 

12 

3 9 

40 

3 3- 

47 

9 

37 

38 

10-48 

6 

months 

10 

45 

45 

4 0- 

48 

6 

42 

41 

28-60 

9 

months 

10 

5 8 

5 9 

5 3- 

63 

10 

50 

52 

26-68 

12 

months 

9 

6 3 

6 5 

5 5- 

70 

8 

52 

48 

34-84 

18 

months 

11 

6 8 

6 8 

5 3- 

74 

9 

43 

42 

22-62 

2 

Years 

17 

7 0 

6 8 

5 0- 

96 

13 

49 

51 

24-68 

IVi years 

9 

7 1 

72 

6 3- 

77 

8 

45 

44 

28-62 

3 

ycais 

8 

7 5 

7 5 

4 3- 

S 5 

5 

51 

54 

38-60 

i'A vents 

12 

80 

76 

6 5- 

96 

10 

32 

33 

16-46 

r 

\cjis 

10 

7 7 

78 

6 0- 

92 

9 

27 

24 

19-40 

\- l A ycais 

10 

79 

79 

7 3- 

88 

S 

29 

27 

16-52 

5 

years 

15 

S 4 

8 5 

7 3- 

94 

16 

31 

30 

12-74 

6 

years 

20 

86 

S 5 

7 3- 

10 3 

14 

27 

2& 

16-42 

7 

yen is 

20 

90 

93 

7 9-. 

10 0 

17 

25 

22 

12-44 

8 

vtnis 

15 

93 

92 

7 3- 

10 3 

12 

21 

20 

14-36 

9 

ycais 

18 

93 

94 

8 4- 

11 4 

15 

21 

22 

10-34 

10 

years 

22 

94 

93 

8 0- 

11 6 

18 

19 

1G 

10-34 

11 

years 

31 

98 

99 

8 0- 

12 0 

21 

20 

16 

10-44 

12 

years 

31 

10 2 

10 3 

8 0- 

120 

27 

20 

20 

10-42 

13 

years 

36 

10.3 

102 

S 0- 

12 1 

28 

19 

16 

8-36 

14 

vears 

22 

10,3 

10 3 

8 7- 

122 

19 

18 

17 

7-34 

IS 

years 

13 

103 

10 5 

8 9- 

12 6 

9 

14 

14 

6-22 

16 

years 

8 

99 

10 0 

9 0- 

110 

3 

13 

12 

10-16 

Ad 


369 





294 




lulls 

75 

102 

10 3 

8 0-13.0 

25 

13 

13 

5-24 


incicments until the aveiagc foi adults (10 2 per second) was fii st 
attained as an avciage at 12 ycais of age The amplitude on the 
other hand did not increase above the avetage at one yeai of age, but 
lcmmned about the same until three vcais of age Between thiee 
and four ycais of age tile amplitude diopped shaiply (see Figuie 3) 
from an average above 50 miciovolts at three years to below 30 
microvolts at four ye.us. From foui yeais on the amplitude de- 
ceased veiv gradually until the adult average (13 miciovolts) was 
leached at about 15 to 16 years of age 

Tire data foi all subjects included in Table 1 aie plotted in 
Figuies 1 and 2 The mcasuicments at successive examinations aie 
connected by lines to show the trend of frequency and amplitude 
changes as a function of age tor individual subjects and to show 
the distributions foi the gioup as a whole. The cuives of average 
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FIGURE 1 

iNOtVIhUAI CuRVIS 01 OCCIl'irAI AlPHA FRLQUENCUS RCPRIsrNUNC. 369 
brpVRATI EXAV1IN VTIONS ON 132 Dill TRENT SUIIJFCTS 

ficquenc\ (heavy solid line) and avciagc amplitude (heavy dotted 
line) aie plotted m Figure 3 Also shown in this figuic are some 
curves of fiequcncv and amplitude (thinnej solid and dotted lines) 
for individual subjects 1 epics entative of vinous age levels These 
will be seen to follow the same tiend as the cuives of average hc- 
quency and amplitude foi the gioups Fuithei evidence that the 
sciial or longitudinal measuicments on individuals coitespond essen- 
tially with the cios , -sectional data fot the gioup is shown m Table ? 
wheie the successive and amplitude measuicments tor the 42 childicn 
studied thiee 01 moie tunes dm mg a period of three yeais arc given 

1 I' r e quern y 

To return to the changes in fiequencv of the occipital alpha i hvthni 
as a function of age, let us turn again to Table 1 and Figures 1 and 3 
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FIGURE 2 

iNiMHocMf Curves or OccrrtTM Arena Amplitudes Representing 2H 
Separate Examinations on 132 Different Sudjpcts 

Although the avciage for adults (10.2 pci second) is fiist attained 
as an avciugc by the child icn compnsmg the twelve-ycar-old gioup, 
one notes that the lowci limit (8 0 per second) of the adult lange 
of freiiucncics is first exceeded by the average of the group at five 
veais of age The median at this age indicates that 50 pci cent 
of the childicn at five yea is of age have alpha fiequencies exceeding 
the lower limit of the adult tange Except foi one peihaps spmious 
case with a frequency of 9 6 pei second at two and again at 3 5 
years of age (sec Figure 1) the lowei limit of the adult lange is 
first exceeded by a few subjects at three vc.us of age. Thus, although 
one can be fan 1 v sure that if the frequency of a child’s alpha ihythm 
is below eight pei second it will inciease furthei, it is difficult to 
predict how much it will go beyond eight pei second Fiom the 
data in Table 1 it appeals that the avciage, median, and essential 
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FIGURE 3 

Curves of M>an Frequency (IIlavy Solid Line) and Mean Amplitude 
(Hlavy Dotted Line) tor An Subjects 
The thin lines solid and dotted maihed by sjmbols) aie curves of ficqucncv 
and amplitude foi individual subjects studied three oi more tunes 

range of the adult is first leached by the 12-vcai-old gioup A glance 
at Figuic 1 reveals also that most of the individual curves of fre- 
quency have flattened out and show lelattvely little use beyond 
the age of 12 

Observation of Ftguie 1 where scnal frequency measurements for 
individual subjects are plotted shows that the frequencies for most 
age levels aie fanly well distributed. The lange of frequencies is 
relatively nanow dm mg the fist year, despite the fact that the 
largest increments in frequency occur duimg this period After 
one year of age the lange increases, but except foi an occasional 
subject it does not exceed 2 5 cycles per second until 10 years of age, 
thereaftei the range is almost equal to that ot the adult group At 
ages two, thiee, and four (see Figure 1), the frequency mrasuiements 
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for tlnce chilehen deviate considei >iblv fiom the rest of the gioup 
Although there were no obvious abnoimahtics it is peihaps significant 
to note in connection with these frequency deviations that all three 
child ten were luted as somewhat emotionally unstable, i.e , thcii 
behavioi at home and in the rcscaich examinations was chaiacteuzed 
by excessive timidity, fhghtincss, distractablcness, temper tantiums, 
and other indications of pool adjustment The child with the lowest 
ficquencies at two, tlnce, and four vcais of age was also one year 
below the weight standaids foi hei age at tlnce yeais and had an 
essentially boidcihne mental classification (IQ 81) One can only 
speculate as to whethci the frequency deviations, probably associated 
in some wav with variations in brain growth and development, aie 
also associated with the behavior chaiactcristics of these chilchcn. 
It would have been inteicsting to follow them faither and lcain 
wliethei with increasing age the fiequency would appioach the range 
of the gioup or continue to deviate from it 

2 Amplitude 

One notes on looking ovci the individual data in Table 2 and in 
Figure 2 that during the first year, while the occipital alpha ihythm 
is becoming better established, the amplitude in some of the infants 
inci eases and leaches a maximum between the end of the first and 
second years In others it seems to have its full magnitude when 
fiist observed at three or four months of age and begins to decrease 
almost immediately The individual curves of amplitude (Figuie 2) 
show that the general trend is downwaid after one year of age. 
This is shown also in Figure 3, but here the curve of avciage 
amplitude foi the gioup shows a marked decline in amplitude 
between three and four years of age Aftci four veais of age the 
decline is moic gradual and the aveiage adult level is reached by 
the average of the gioup at 15 to 16 years of age 

In Figuie 2 it will be noted that after foui years of age only two 
subjects show amplitude measurements above 40 microvolts It will 
also be noted that most of the individual cuivcs represented here 
show a downward trend after foui yeais of age. 

3. Relationship between Fiequency and Amplitude 

From the individual curves of fiequency and amplitude shown in 
Figures 1 and 2 and from the cuives of the averages of fiequency 
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and amplitude foi .ill subjects, in Figure 3 it appears that thcie is 
essentially an invcise relationship between frequency and amplitude. 
If this wcic true it would agree with the results of a study by 
Travis and Knott (13) which showed a low positive lclationship 
(? = 0 40) between the amplitude and duiation (the reciprocal of 
frequency) of 10 alpha waves taken at landoin fiom the records of 
19 subjects Actually in the piesent study, however, the relation- 
ship does not seem to be a ducct one, for when corielations wetc 
made between frequency and amplitude with age held constant 
(ic, at any one age level) no significant relationships were found 
Foi example the rank difference conelations between frequency and 
amplitude at age seven and eleven weic i espcctively, 0 20 and 0.01 
Thus, although frequency and amplitude of tile occipital alpha 
waves vary invcisely as a function of age (frequency incicasing and 
amplitude deci easing) there appears to be no dnect lclationship 
between the two, the vanations of both aie piobablv due to inde- 
pendent factois The possible nature of these factors will be dis- 
cussed latei 

4 Longitudinal Records 

To illustrate the mannci in which the occipital alpha ihvthm 
develops and changes in frequency and amplitude with incicasing age 
during tlic cailv ycais samples of the records from a child studied 
16 times dining the first thice ycais of life aie piesentcd in Figure 4. 
These aie tracings of the actual lecoids equated foi time and mag- 
nitude Records wcie made lcgulaily each month for the fiist ycai 
of life and at uregulai intervals thcieaftci until thicc years of age. 

Although beta waves and occasionally othci doubtful ihythms 
(mainly landom waves) of low amplitude appeared earlier, the first 
pcisistent alpha lhythm began at foui months of age as may be seen 
in Figure 4 The average frequency of the waves at onset of the 
rhythm was 4 0 pet second and the avciage amplitude 64 microvolts 
Thcrcaftei the ficquency inci cased, teaching an average of 7 3 per 
second at tlnce years of age, and the amplitude dcci eased to 32 
microvolts The senal frequency and amplitude data foi this child 
(subject No 1) are given in Table 2 The values in paicnthcscs 
have been placed undci the nearest age classification in the tabic, 
the actual age for each of these examinations is given opposite the 
iccords in Figuie 4 The data foi this child aie plotted in Figuie 3 
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FIGURE 4 

Paniocraph Tracings (Equate ior Time and Magnitude) of hip 
Occipitai Brain Potential Records irom a Child Siudicd Seriai ly 
During the First Three \ ears or Lipl, Showing the 
Onset of tiie Occipital Aipha Rhythm at Four 
Months (Frequency 4 0 per Secind, Amim itudl 
64 Microvolts) and Irs Subsequent Develop- 
ment to Three Years of Ace (Fre- 
quency 7 3 per Spcond, Ampiitude 
32 Microvolts) 


as the individual curves marked by open tnangles This lepresents 
one of the cases in winch the amplitude was at a maximum when the 
alpha rhythm was hist observed, after nine months of age it de- 
creased consistently Ficqucncy mcieased almost exactly accotding 
to the average foi the group up to the age of three years The 
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pattern of the activity remained essentially the same throughout with 
the alpha waves present piactically 100 per cent of the time 

E Discussion 

Both the longitudinal and the giouped data presented here confirm 
the CMrliei ci oss-sectional findings of Lindsley (5, 6) and Smith (8) 
on the increase in ficqucncy of the occipital alpha waves as a function 
of age They me also in close agi cement with the lesults of the 
moie intensive serial studies of Smith (9, 10) on vciy young childicn. 

The onset of the occipital alpha lhythm sometime mound the 
third to fourth month in infants is undoubtedly associated with the 
development of ceitain functional capacities of the visual area The 
incicase in frequency of the waves with age is probably associated 
with some aspect of giowth and development of the brain since the 
data on biain growth in children assembled fiom diffeient sources 
by Weinbach (15) and Lindsley (6) wcie found to follow similar 
developmental trends 

Changes in amplitude of the alpha waves with increasing age mav 
in some wav be i elated also to giowth and reorganization of patterns 
of activity in the biain, but the changes in amplitude with age 
observed in this study, since they beai no direct lelationslup to the 
changing frequency, might be intei pi eted in nnothci way. Tiavis 
and Knott (13) interpreted the ldativcly low positive relationship 
they found between amplitude and duration of alpha waves ns evi- 
dence of a common fnctoi underlying vaiintious in ficqucncv and 
amplitude They assumed that the underlying factor was the num- 
ber of ncuiones foiming an active gradient, thus, the gieatci the 
numbei of cells active, the gieatei the magnitude and duiation of 
the resulting potential wave 

The mciease in the amplitude of the alpha waves found in some 
but not all subiects duung the fust year oi two may well be due to 
the activity of moie and more functional units, but the low lesistance 
pathway aftoided by the unclosed fontanclles piobablv accounts fot 
tile high amplitude of the alpha waves dunng the first thiee years 
The usual age foi the closing of the antcnoi fontanclle (the end of 
the second year) coincides fauly closely with the sharp diop in the 
magnitude of the alpha wave which octuis duiing the third year 
The fact that this drop is so shaip and is unaccompanied by any 
cm responding change in the fiequency of the waves suggests that 
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its cause is extrinsic to the biam itself It is pcihaps not unreasonable 
to look upon the continued gradual drop in amplitude after four 
years of age as due in part to inci cased resistance offered by an 
increased thickness of the scalp and skull duung the succeeding years 
If these factors do opeiatc in this way to cause an apparent decrease 
in amplitude it is obvious that any dncct relationship which might 
obtain between amplitude and ftequenev ns functions of brain 
growth and development would probably be ovei -shadowed 

F, Summary 

A study of the ficqucncy and amplitude of the occipital alpha 
rhythm in 132 childien langing in age fioin one month to sixteen 
years of age has been made, and the data grouped for use as standards 
Frequency measurements aic based on 369 and amplitude on 294 
separate examinations at the various age levels Serial oi longitudinal 
obseivjtions were made on most subjects and show that the changes 
in frequency and amplitude with increasing age for individuals con- 
firm those established for the group, cross-scctionallv The alpha 
rhythm once established increases rapidly in ficqucncy during the 
first ycai but moic slowly thereafter until the adult average is fiist 
leached as an aveiagc bv the 12-vear-old gioup Amplitude of the 
alpha waves inci eases during the fiist yeai oi two but drops sharply 
during the third yeni and moie gradually thcreaftci until the adult 
average is i cached at about 15 to 16 veats of age The changes 
in frequency and amplitude of the alpha waves as a function of age 
aie not duectly i elated 
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‘BODY JERK” AS A CONCEPT IN DESCRIBING INFANT 

BEHAVIOR* 

Drpaiftueiil of Psychology, IP lu a ton College 


William A. Hunt 


Anyone familial with the htciatuic on infant behavior knows 
the confusing wcltci of tcnns used to dcscube those responses char- 
actciizcd by the suddenness and jeikmess of the movements involved. 
Such tcims as "suipiise,” "startle,” "arm staitle,” "fear lcaction,” 
"Utnklammei une/si eflr\,” "spasmodic stait,” “fright,” "body jeik,” 
"jump,” etc, aie all used with icfercnce to this type of behavior. 
The confusion has recently been levicwcd by Wagnei (11) I-Ici 
suivey of the litcratuic plus some experimental observations of her 
own lead her to conclude that it is only by a vciy loose definition 
of these terms that wc can find an appicciablc numhei of examples 
of each, since the "jeikv” oi "staiting” bchavioi of the infant covers 
a multitude of vanablc lesponscs without any gieat regulanty and 
unifoimity, and that we had be~t confine ouiselves to the single 
tcim, "body jeik” This she pioposes as a genetic term to cover 
all infant bchavioi typified by a sudden jeik or tensing of the tiunk, 
plus limb movement Tins conclusion, howevei, is conti aiv to the 
cxpei imental findings in the field, and can be icachcd only by the 
neglect of ccita.ni investigations 

A moic cateful suivcv of the liteiatuic would show that the 
confusion was moie typical of the caily wotk, and that the gi.tduil 
application of adequate analytic techniques has resulted in the dis- 
covery and naming of two definite patterns of "jerky” oi "sudden" 
bchavioi in the infant To overlook these as Miss Wagnei has 
done, and to return to the original undifferentiated chaos bv sug- 
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gesting a single teini “bodv )erk, JJ to covei fill instances of stint- 
ing’' behavioi in the baby is to invite fuithcr confusion and to 
negate the inci casing clarification that experimental piogtcss lias 
hi ought. 

The fust of the definite, patterned iesponscs of the sudden type 
is the Moro icllex 01 "Umklammenmgste flex' lepoitcd by Moro 
in 1918 (8) In this i espouse the arms arc extended out at the 
sides at tight angles to the body, usually Vith a slight curvatuic so 
that the\ aich font aid The fingeis may be extended and spread 
ap.ut, although this is ncithci always present noi complete Some- 
times a fine tiemoi appeals m the extended arms Accompanying the 
aim movement theie is an extension of the tiunk and extension of 
the head backwaid The legs aie brought up and outward at 
the hip and knees aie flexed The icsult is a mild bowing effect 
In the vciv voung infant the extended aims ate then brought slowly 
fonvaid and mwaid ovex one another. This gives a fallacious im- 
pression of clasping from which the name rr Umklammetnngsiefle\ ,J 
has been dcuved In oldci infants this clasping behavior dis- 
appear mid tlie extended aims diop down to the sides (3) The 
most definite and unpicssivc clement of the pattern is the extension 
of the arms The most commonly used stimulus in eliciting tins 
lesponsc is a sudden blow on the bed oi table suppoiting the infant. 
It has also been elicited by sudden loud sounds, tapping the abdomen, 
extending the legs at the hips, blowing on the face, cold or warm 
applications on the tiunk, and a sudden movement thiough space 
The icsponsc is definite, easily iccogmzed, and quite common in 
vciv young infants, although it begins to detcuoiate aftei the fiist 
month and is seldom seen aftei the fourth month of life This 
icflcx is mentioned ficqucntly in both the medical and psycho- 
logical litciatine McGiaw has lccently made a study of its develop- 
mental aspects (7), and Goldstein has proposed it as an indicator 
of the immaturity of the highci nerve centcis (2) 

The second definite response of a sudden nature is the staitlc 
pattern This was fiist reported as a distinct pattern of behavioi in 
1929 bv Stiauss, who cleailv differentiated it from the Moro reflex 
(10) It has since been studied extensively in infants by Hunt, 
Claike, and Hunt (+) The staitlc pattern is typified by flexion. 
Tlie eyes blink, head moves torwaul, and the shoulders come up 
and in, Theie is abduction of the uppet aims, flexion at the 
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elbows, pionation of the lowei arms, and flexion of the fingcis 
The trunk flexes, the abdomen contracts, and theic is mild abduction 
of the legs with flexion at the hips and knees There usually is 
some plantar 1 espouse, but this is not regular in form (1) The leg 
movements lcsemble those in the Moro lcflex, but the two patterns 
can be differentiated cleat ly in the uppei limbs (6) The startle 
pattein is elicited primanly by sudden loud sounds, but has been 
found in lesponsc to other stimuli of a sudden, intense natuic (5) 
It is not always found in complete foim, and minoi n legulantics 
may occui It appeals in the infant’s behavioi sometime duiing the 
fiist six weeks Foi a time it appeals to oveilap with the Moio 
icflex, since ultia-iapid photogiaphy may show the appeal ance of 
both tesponsc (the startle pattern coming fiist) following one and 
the same stimulus, but, wheieas the Moto teflex disappear, the 
startle pattein tcmains tlnoughout life Figme 1 illustrates both 
these patteins and shows then diffeiences 



FIGURE 1 


//, and Di = normal testing posture 
/Ii and Ih = staitle pattern 
C = Moro reflex 
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The existence of these two lesponses indicates that the ‘‘jetlcv” 
behavioi of the infant is not as chaotic as Wngnci would claim It 
is true that in addition to these two responses theic is much move- 
ment of a sudden soit which is random in natuic and unclassifiablc, 
but tlierc is no need to coin a specific tenn foi it It can be treated 
as inndom movement and described specifically, le, “a sudden 
flexion of the left arm” To gathei this landom hehavioi togethci 
with the Moio reflex and the staitlc pattein undei the single term, 
"body jerk,” unncccssaiily dignifies the random movement and 
mcieascs that veiy confusion that Wagnei is attempting to avoid. 
When and if further definite unifoimitics of i espouse are isolated, and 
theic is every piobability that they will be found, new tcims can be 
coined Meanwhile the piesent teiminology appeals adequate 

In support of hei negative conclusions Wagner has quoted data 
obtained by hei in a study on the depth of sleep in newborn infants 
(12). The leinterpietation of “cold” data obtained picviously, 
and its application to a new problem is nevci ideal Such data is 
usually gathei cd undei conditions and methods suited to the first 
pi obi cm, but not suited to the second one This seems par ticularlv 
true in this case. 

In lici original study Wagner obseivcd the lesponses of some 197 
infant*, to over 5,000 various stimulus situations (12). The reac- 
tions wcie observed dnectly by eve and iccoidcd in wilting on a 
moving tape as they occuned As she admits, this gave the observe! 
a lor to do The completeness of the obscivations must have 
suffered Moreover, it is doubtful whcthci mere unaided obseivu- 
tion by eye can ever give accurate data upon the nature of lapid, 
complex bodily movements. In oui woilc upon the stai tie pattern 
we have found such observations to be highly unreliable As Miss 
Wagner herself points out, "Theic were occasional vaiiations in 
the dcsciiption of a specific behavioi item such as ‘quick jeik of leg*.’ 
versus ‘strong flexion of legs,’ but such v.uiations could m no wav 
aficot the results in the light of the method of ti eating the data ” 
Such difteicnces may not have been impoitant foi hei oiigmal study, 
but their importance foi the latei study is evident Only cine- 
matographic recoids, winch duplicate the complete behavioi and can 
be observed ovei and ovei again undei diffeient sets of attention and 
by different obscivers, give an adequate lendeung of complex ic- 
sponses, and even heie it is fiequently necessaiy to use a slow-motion 
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technique to leveal the tiue behavior Undei the cu turns tances, 
it is douhtful whether Miss Wagnei could have obseived accurately 
total behavior patterns involving many elements, even if she had 
been “set" foi them, as she was not Theie is no indication that 
she was watching for either the Moio icflcx oi the staitle pattern 
as such, indeed, the conditions of the experiment set hei obscivations 
in the opposite direction toward the analysis of elements rather 
than the recognition of total patterns In oidei to avoid the im- 
possible task of a complete description of tile behavioi, she was lccord- 
ing in terms of the activity symbols used by Piatt, Nelson, and Sun 
(9) These aie unfortunately analytical in natuic and preclude 
the adequate recording of patterned lcsponscs. In shoit, Wagner 
found chaos in the sudden movements of lici infants because that was 
all she was equipped to notice 

In conclusion, we must lejcct Wagner’s proposal to classify all 
the “quick” 01 “jerky” behavioi of the infant as “body jerk,” on 
the grounds th.it it conceals definite patterns which exist in such 
behavioi, and unnecessary dignifies the icmaining landom move- 
ments Two i espouses of the sudden soit have already been isolated, 
descirbed, and adequately named The icmaimng random behavioi 
needs no special designation, Foi the future we may suggest that 
in dealing with the sudden behavioi of the infant {a) The Moio 
icflcx be called the Moio reflex, (b) the startle pattcin be called the 
startle pattern, (c) no furthei teinunology be introduced until caieful 
obscivation shows the piescnce of those rcgulanties and unifoimities 
of lesponse whose discovciv piopcilv precedes the intioduction of 
tci minology 
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A STYLUS PUNCH BOARD MAZE WITH AUTOMATIC 
DIFFERENTIAL AND CUMULATIVE 
RESPONSE INDICATORS* 1 

of ChiKI U'lljtin, Ui.nnuty uj California 


Jack Buel 


The apparatus herein de cubed was planned with icfcience to the 
following specifications , («) Flexible pattern-settings, peimittintr 
quick change of patterns for successive learning experiments; (b) 
provision of differential signals or punishment factois, foi four mul- 
tiple choice element* at cadi choice point, (c) automatic lecoi cling 
of the response sequence at each choice point, (d) automatic record- 
ing of motoi ovei-icactton ; ( e ) foi the subject's information, provi- 
sion of a visual lecortl of cumulative total enors, The signal control 
and cumulative cnoi indicator arc not limited to use with this pai- 
ticulai maze They may be used in many experiments where a 
cumulative ciror indicator is desirable and where differential signals 
aie required, 

The apparatus consists of the three units, A, B, and C in Figure 1. 
Unit (J) is the stylus punch maze, (B) the control switch boar. I 
which sets up the maze patterns, and (C) the cumulative ciroi indi- 
cator unit which contains the relays, timers, and automatic contiol 
devices 

The maze unit, A, is 13 inches long by 8 inches high, by 1 inches 
wide The stylus holes, of which there arc eight rows of foui each, 
are inch in diameter. Each hole m a given tow is one inch 

* Accepted foi publication by llaiold I\ Jones of tbc Ediiou.il Board, 
and received in ilie Ed t tonal Ollier, on beptember 5, 1938 

V I he iptcihi aliens of this appai Mils vvert piepnitd by Di Harold li 
Jones, DjiccIoi of the Institute of Child Welfare of the University of 
California The mare has been used under his direction as a part of a 
longitudinal study of children dm mg adolescence 
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f loin its ncrgliboi Adjacent kmis aie separated 1'; niches At- 
tached to biackets at the side away from the leadci aie two lamps 
with ied and giccn lamp coveix ( K anti L ) ; the icd lamp is used 
as an ciroi signal* the gieen lamp as a “collect icsponsc” signal The 
maze unit consists actually of two boxes lunged at the back The 
uppci section has thiec bakclite p.utitions, the top one being the face 
of the maze containing the stylus holes The middle pai tition which 
is indicated m the cut ,m,ii and also at {D) in the detail contains 
the elccti ic contacts foi each stylus hole, and scives as a bearing 
plate lot the plungcis and expansion spnngs (see detail) The cut 
away poition of Unit (J) m Figuic 1 shows one of the plungers 
paitiallv depiessed by the nisei lion of the stylus {M) It may be 
oliseivcd that the stylus point picsscs against a lound plate (E in the 
detail) attached lo the uppei end of the pUingct, and that the 
plungei is depicted against the lcsistancc of a compicssion spring 
All spung picssmcs aie equated so that equal piessuie is lcquned 
to depiess each plungei When the plungcis ate not depiessed the 
lound plates which take the point of the stylus ( E in the detail) 
rest flat against the* uiulci side of the uppci maze pailitmn and covci 
each stylus hole The diametei of these plates is such that the cnti) 
of the stylus at its widest possible angle will not fail to contact the 
plate sui face Hetwcen the middle paitition and the lower paitition 
aie spikes attached to the plungei s and used foi piuviding a i espouse 
rccoid. Each plungei has a cioss bai (F in the detail) into winch 
aie sci owed thiec pointed metal spikes of diftcient diametei s and 
lengths Tlie middle spike, which is the longest and hugest m 
diametei is the shank of the plungei itself, which mutually extends 
to within 1 / iu of an inch of the lower side of the bottom paitition 
Slightly iaised above the top of this bottom paitition is a metal 
giul ( G m the detail) containing piceiseh spaced holes into which 
the two longer spikes aie always insetted This scives to keep all 
the plungei s oiicntcd w’lth lespect to the appiopnate holes in the 
bottom bakelite paitition The plungei cioss bais, which hold the 
spikes, noimally push up against a veitical extension of the spimg 
wire (FI) which extends thiough the middle paitition and is pait 
of the elccti k contact device When the plungei is depiessed, 
the pressure on the spring wne (H) is released and electric contact 
is made thiough two silver electiodes (at / in tlic detail) 

Considering now the hinged low r ei half of the ma/e unit ( N ), 
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the pnncip.il f ea tin e of this is a bakclite top with holes which coric- 
spond in position to the spikes of the plungcis The two halves of 
the maze aie kept m piecise alignment bv means of dowels let into 
the fiainc. 

A roll of adding machine papei foui inches wide ( J ) is attached 
to tlie lowu box, the fiee end ot the papei passing between the 
two boxes, When a plungci is depressed by the inscition ot the 
stylus tin ough one of the holes in the top plate, the papei is pierced 
by the shaip tip of the long middle spike A movement of abou ^ 
Vai ot an inch is sufficient to picicc the papei At the same time 
that the longest spike picu.es the papei the clectnc contacts aic 
closed One-quaitci of an inch fuithei depiession icsults in the 
next longest spike piercing the papei; if the plungci is depressed 
one-half inch more the shoitest and last spike punches a hole in its 
appiopriate position in the lecouling tape The plungei may he 
depiesscd a totaL of one inch against the piessuie ot the coinpiession 
springs At tlie end of each tual the papei is pulled forwaid between 
the two boxes. It is thus possible to obtain, in the pci foi sited tape, 
a complete lecoid of cuois together with tin ec possible dcgiecs of 
pressure registration It should be pointed out that the minimal 
degree of pressure needed to punctuie the papei with the hugest 
spike is adequate also to opeiate the various elect ileal circuits pio- 
viding signals of success and failure etc., gicatei degiccs of picssurc 
are indicative of motoi ovci -reaction 

The contiol unit ( B ) is connected to the maze and tlie indicatoi 
unit by flexible plug-in cables. This control switch boaid is equipped 
with GR plugs and jacks. Each jack concsponds to one of tlie 
stylus holes of the maze and each ioiv of fom jacks has a set of 
foui plugs These plugs are diffei entiated by one, two, tlnce, oi 
four encoding identification bands which conespond to the foui 
iclav cn cuits con ti oiling vanous signals and lecordcis The eight 
plugs at the bottom of the panel aie the outlets for the foui t\pes of 
plugs in each row above and allow the expci imentei to plug in am 
one of the foui types ot connections to a paiticulai stylus hole and 
relay circuit, or to form combinations of lelay circuits 

The indicator unit (C) has on Hs fate a dial (9f j inches m 
diainctci ) the circumfeience of which is divided into 10 cuoi m.itk- 
ings A small signal lamp (P) is placed ovti the dial The indi- 
cator hand js held to the shaft bj' a fi jetton spimg so that it maj 
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be reset without turning the shaft. The back of the unit has a 110- 
volt input socket, low voltage binding posts and a multiple jack 
to connect the cable fiom the switch board unit In practice all low 
voltage dnect current is supplied by a small step down transformer 
and full wave o\idc rectifier which fits inside the box The absence 
of battcnes leduccs the weight and eliminates the annoyance of run 
down battcnes as well as adding to the portability of the apparatus. 

The contiol box ( B ) has its switching pancl set into the box a 
sufficient amount to provide for storage of the connecting cables. 
When it is necessary to tianspoit the maze this unit fastens to the 
lower side of the maze unit and a lid containing a handle is 
fastened to the top of the maze The whole apparatus is then com- 
posed of two pieces of luggage which may be earned readily by one 
person 

The electucal circuits aie indicated in Figure 2 The dashed lines 
enclosing three paits of the cucuit represent the thiee units of the 
apparatus A, B, and C The maze box shows six rows of contacts, 
the remaining two being indicated by the dotted lines One side of 
the contacts is connected to a common lead represented by the heavy 
line while the other side of each contact is connected through the 
cable to the corresponding jacks of the control box Each low of 
jacks lias a set of foui plugs, each type of which terminates in one 
pair of plugs at the extreme right of the diagram These latter plugs 
may be inserted into any of the four sets of jacks provided (1, 2, 
3 and 4) These outlet jacks connect, tlnough the flexible connect- 
ing cable, to the indicator unit by means of a multiple plug and 
jack system Each of these four chcuits terminates in a relay 
and a cam operated contact switch. Each of the four telays controls 
a single throw double contact make switch The common lead 
(heavy line) connects one side of the stylus contacts to one contact 
point of each relay and to the low voltage DC supply. 

To indicate the method of stimulus control let us activate the 
circuit controlling Relay 4. A control box plug having four identifi- 
cation stripes is inserted into one of the jacks, for example, (D) in 
the diagiam Plug (E) is inserted into jack (4) and tire switch ( F ) 
is closed If we wish a buzzer signal, plug ( G ) is connected to 
jack ( H ) and plug (/) to jack (/) Any one jack in each row of 
four in the control box may be connected to the buzzer circuit by 
inserting the plug connected to the Relay 4 circuit It is obvious 
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that any one stylus hole in each low of foui may be connected to 
Relay 4 Inserting the stylus into one of these holes closes the 
contact to the heavy line, or common lead connected to the battery, 
and to one side of the lday coil The other side of the 1 clay coil 
is chicctly connected to the battciy, hence, closing the stylus contact 
closes the ielay, and the contacts (K) and ( L ) When the stylus 
is lemoved ftom the hole resulting in the opening of the circuit, the 
ielav lOmains closed because contacts (K) and ( L ) connect to cam 
contacts (iU) and thence back to the ielay coil This is simply a 
holding ielay cnciut The ielay contacts (L) close the 110-volt 
cncuit to the upper tclcchion motoi Since this motor turns the cam 
wheel opciating switch (M ) at 60 RPM, one second aftei the relay 
is closed, the contacts at M aic bioken, the relay releases and the 
subject may piocced with his next choice Connected to the relav 
contact (K) is the buzzei (7 plugged into /) Since the ielay 
lemains closed for one second, the buzzet will sound foi one second 
whenevci a stylus contact connected to this cncuit makes contact 
Lights, shock, or anv other electrical device could of course be sub- 
stituted in this cncuit This standaidization of the time mtei val for 
the delivery of a signal provides a definite advance ovci earlier 
equipment in which the time intei val is dependent upon the length 
of time that the subject maintains a contact with his stylus 

The erioi indicatoi cucuits aie slightly more complicated but 
aie conti oiled by exactly the same pi maple as outlined above The 
cumulative cnoi mdicatoi is activated by a lcveisiblc tclcchron 
motoi having a 60 RPM cam wheel. If, foi example, Relay 2 
contiols the cuoi dncction of the mdicatoi, and wc wish to have 
a buzzei sound for each error made, we may connect the error indi- 
cator to the stylus holes that weie plugged foi Relay 4 above by 
inserting the unused plug of the pan {E) and ( N ) into jack (2) 
which controls Relay 2 Thus, we have added the enor indicator 
to the hist set-up (buzzei only) by the inseition of one plug (N) 
Whenever either Relay 3 or 4 is used in conjunction zvith Relay t 
1 or 2j Switch (F) or (O) must be opened , depending upon luhtch 
relays are connected in parallel This is necessary in order that 
ooth relays may be controlled by the cam switches of the error 
.ndicator, otherwise the overlapping which might occui in the two 
Jim systems would continue to hold the lelays closed after the 
.emanation of one second If the stylus contacts connected to this 
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circuit aic now closed both Relay 4 and Relay 2 close The icveisi- 
blc tclccln on motor will make one i evolution, whcieupon the cam 
switch (P) is opened and the i el a vs id ease Of course the buzzer 
will sound dining this interval Since the lcvcisible tclccln on 
motor is connected to the enoi hand tin ough a 30 * 1 lcduction 
gear, the hand moves one-thirtieth of the circurafcience of the dial 
during the one second intciv.il, as shown in ( C ), Figuic 1, this 
movement is clockwise in the case of eriors, counter-clockwise in 
the case of conect contacts 

When Relay 1 is connected into the ciicmt it subtracts one 
eiror each time it is activated In a manner similai to the above 
dcscnption, vaiious stimulus signals for relay Ciicmts 2 and 4 may 
be combined with the cnoi subtraction system 

The following is a typical set-up One hole in each low is 
designated as '‘correct’ 1 , each tunc tile stilus is nisei ted into one 
of these coircct holes the enor indicator sub ti acts one enor by 
moving in a counter -clockwise diiection At the same time the 
giccn lamp attached to the maze bo\ lights The otliei holes in 
each row ate eriors, and each time they aic chosen a red light and 
an accompanying buzzer aic turned on and the enoi indicator let- 
ters one eiroi Another set-up which has been used differentiates not 
meiely between correct choices and criois, but also uses differential 
signals (eg,, buzzers of diffenng intensity) for the scveial eiror 
holes It is understood of course that at each choice point (involving 
a row of four holes) the subject must locate the conect hole befoie 
he can go fonvaid to the nevt choice point 

The enor indicator unit may be used for other purposes, the 
operating technique being mcielv to clo^c a cucuit between {Q) and 
any one of the four jacks at ( R ). 
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The Journal of Genetic Psychology, the Journal of Geueial 
Psychology and the Journal of Social Psychology , will buy competent 
leviews at not less than $2 per punted page and not more than $3 
per punted page 

Conditions Only those books that arc listed below in this section 
aie eligible foi such icvicws In general, any book so listed contains 
one or moie of the following tiaits (a) Makes an important 
theoretical contiibution , ( b ) consists laigely of ouginal cxpeiimcntal 
rcseaich, (c) lias a cieative or i evolutional y influence in some 
special field oi the entue field of psychology, ( d ) picscnts impoitant 
techniques 

The books aie listed appioximately in order of lcccipt, and cover 
a period of not maie than three jcais. A tcviewci must possess the 
PhD. dcgice oi its equal in training and e\pcucncc 

Pioceduie If among the books listed below theie is one that 
seems important to you, you arc invited to write a icvicw of that 
book It is not neccssaiy to make arrangements with the Editor 
Just send in your icvicw It docs not mattci if the hook has already 
been lcviewcd 
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CRITICAL REVIEWS OF RECENT BOOKS 

(Muniij Not man L Psychological Development New Yoik 
Houghton , Miljhn , 1938. Pp 582) 

Revifwfd ry Gladys C ScriwrsrNciiR 

The authoi includes in this book an extensive amount ot matcual 
which hithcito has been scatteied in many souices, ot cooidinated 
in part only in othci and less comprehensive gioupings Within the 
limits of the fiamewoik winch he sets foi himself, lie seems to have 
omitted nothing of importance fiom Ins compilation of icscaich data 
in developmental psychology. His anangement of matcual is ci- 
deily and sequential and vastly moie compichcnsive than is to be 
found in any othci book on developmental psychology known to this 
revicwci Development is smveyed at first phvlogcnctically and then 
earned thiough ontogcnetically The growth of mind, 01 adaptive 
bchavioi is tiaced fiom its first simple umcclluku beginnings 
through vanous levels of animal life fiom paiamncsium to pinnate, 
and through human developmental levels fiom onginal spcim and 
ovum, thiough /,ygotc, embryo, infant, child, adolescent, adult, and 
on even into senescence AH this matcual is diawn fiom present, 
and often very leccnt, cxpcumcntal evidence Special sticks is laid 
upon the role of symbolic piocesscs, of gestuic, language and written 
speech at the human level, in the giowth of intelligence, thinking, 
and social adaptation, basic to pctsonalily development This spiead 
makes the book of internet to the biologist, the psychologist, the 
psychiatrist, and the educator The volume will piove useful as a 
text foi couiscs in child development, as a supplement in the genetic 
bases of educational psychology, and animal psychology, and as a 
refeiencc book toi other basic courses in psychology 

Reading this book will not be easy, especially for the beginning 
student As Us leach of intcicst and factual value cairics through to 
the most advanced student, even to the expert, it will vaiy in im- 
portance m piopoition to the backgiound of piepaiation and specialty 
01 bieatli which diftcicnt ieadeis will bung to it Extensive bib- 
liographies at the end of the book and selected citations at the end of 
each chapter lead to fuithci lcferentcs and source matcnals 

The general approach is that adult human behavior can be best 
understood thiough a propei undeislanding of the bases and principles 
underlying the evolution of psychological beluvioi in animals, and 
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that these pi inciplcs can be followed in die development of the 
human individual fiom conception to birth, following which event, 
attention must be dnectcd to studying the sensoiy, motoi, symbolic, 
and emotional pioccsscs, which development, in turn, illuminates the 
natuic and development of the socialized peisonalitv 

The initial zygote, lcpiesentmg the biological bequest of each 
paicnl, developing m an optimum utciine envnonment, is influenced 
for bcttci 01 woise in its growth towaids char.ictenstic stuictuic 
by fntra-cellulai, intei-cellulai, mid external conditions of develop- 
ment Distui bailee of any one condition will result in anomalous 
strucluie and coi lesponding hchavioi. Alteiation of inti a-cellular 
conditions — for example, in the cytoplasm and i elated substances 
holding the genes may be lethal oi less scuously detrimental; sccie- 
tions from the oigamsm’s own cndocnncs aic mtei-cellulai factois 
which may distuib the development of the oiganism, while even 
the icl.itivc constancy of the prenatal envnonment may be subject 
to glaiidulai, nutritional, oi mechanical intia-utciinc influences 
strong enough to affect development The contribution of the post- 
natal environment needs no elaboiation lieic The lelationslnps of 
envnonment and heiedity aie so intcgiativc that their lespcctivc 
services to the developing oiganism can be defined only by the tcims 
“determining” and “limiting” 

The pattern of much living behavior emerges fiom the inter- 
action of genes and internal envuonmcntal conditions, oi in other 
woids, from sheer matmation Othei patterns of hchavioi, how- 
cvei, require piacticc or models for then eduction Tropistic be- 
havior is the unlearned oiicntLng of tile whole organism to an 
external stimulus; leflex behavior is the unlearned specific lesponse 
of a pa it of the organism which must possess a lcceptor-eftectoi 
nervous system Instinctive behavior involves unlearned cooi dina- 
tions of icflexes m terms of physiological “needs” or “drives” to 
activity, the direction being “learned ” New structure and new 
forms of unlearned behavior lesult from imitation Plasticity of 
response inci eases in capacity from lower to higher fonns of life, 
culminating in the human baby, in whom the hi am becomes the 
dominating stmeture in detcimnnng behavior pattern But with 
the higher stages of evolution goes greater helplessness at bulb and 
the need for a longer pcnod of dependence and training. In the 
human individual, some behavior patterns emerge after birth as a 
result of maturation of structure 
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Plasticity, or the capacity to adapt in non-stereotvpcd ways, implies, 
intelligence, of winch the bases arc sensory, motor, and neuial 
stiuctmes and functions Munn goes into considciablc detailed 
dhcussion, with good pictoii.il illustiations of the evolution of the 
smsoiy, motoi, and neuial processes throughout the animal world. 
He stresses, in addition to the supenonty of the human cential 
neivous system, the specialization involved in man’s uptight posture, 
the separation of his manipulative functions fiom those of vocaliza- 
tion m mouth and thioat structures, and the piehcnsilc hand, as 
picpaiation ioi the human heritage of the ability to develop language 
and to use tools 

The dcgiec to winch an oigani*m can he modified m accoi dance 
with changing situations — that is, the level of complex pcifoimancc 
attainable — is a measure of intelligence level Testing device and 
procedures aie discussed for measuring adaptation at diflcient levels 
of animal life, fiom unicellular up Infia-mammaltan yeitheiatcs evi- 
dence nothing higher than simple scnson-motor reactions Mammals 
show' inti casing ability in complex manipulation fiom rat and guinea 
pig through cat and monkey to man Pnmatcs give indication of the 
fiist evidence of so-called ideational behavior, especially as c cen in 
dclavcd-icaction cxpei intents 

At the level of the human being, wheie stiuctural and functional 
developmental progiess and diffei entiation aie given in gicat detail 
fiom zygote to fetus, Munn concludes that it would be prematuic 
to geneiahze as to individuation of lcflexcs from previous total 
bchavioi pattern Here the need foi further research is stressed 

Veiy little is included on recent conditioning expci iments before 
the post-natal stage of grow'th is leached In infancy, ontogenetic 
activities develop in response to functional maturity and exercise 
Activities of phylogenetic ongin lespond more directly to the influ- 
ence of matin ation Learning in childhood is chaiactenzcd by the 
elimination of inadequate reactions and an mcieased and moie 
economic integi ation of the adequate Typical learning curves and 
theories of learning are presented. 

Data are summaiized on the olfactory and gustatoiy sensitivity 
of the infant (wheie such data exist) , on the developmental reac- 
tivity of the infant to light intensity, at difteient ages; on auditoiv 
lesponses and temperature sensitivity, on the emergence and develop- 
ment of spatially coordinated behnvioi and its dependence on 
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diftcicnt sensory pxoccsscs at different ages, on normative motor 
activities, arranged according to biographic sequence 

The acquisition and use of symbolic processes differentiates human 
intelligence from the sub-human Repicscntativc studies on memory, 
nnagciy, concept formation, thinking, and reasoning capacities are 
introduced 

The chapter on speech is extensive and includes detailed descrip- 
tion and illustrations ot the mechanisms underlying language acqui- 
sition and expression, ns well as discussions of the developmental 
emcigcncc of speech in the child 

The symbolic content of human intelligence is reflected in the 
psychologists' tests of intelligence Some typical tests are described 
Individual differences in mental growth and factois underlying the 
development of intelligence aie examined in ldation to va nations 
in natuic and nurtuic, the former being responsible for greater differ- 
ences in intelligence than the latter 

Under emotional development are considered the physiological 
bases, glandulai influences and disturbances, social conditioning, not 
to mention maturation especially as noted in some blind subjects 
Emotional behavior becomes more complex as sensoii-motoi and 
symbolic activities incicasc, as development proceeds all along the 
lure 

The two concluding chapters gather up the aspects of development 
which, up to this point, have been considered sepaiately, into a 
synthesis and present the matter of the socialization of the per- 
sonality as revealed tlnough icsearch and experimental observations 
in infants and children. Various methods of studying personality 
ate con side icd, as also the constancy of the peisonality longitudinally 
Maladjustments and other fotms of compensation ansing from 
tlnvai tings of the self are evaluated. 

A brief and critical piescntation of matcnals on adolescence, 
adulthood, and senescence brings to a close this vast compendium 
From the single first cell to senility, from unicellular organisms, 
whose capacity toi development nevei proceeds beyond the initial 
stage, to the multiple-cellular complexity of the matured human 
being, the potentials of man stand revealed, as of today’s date. 

What lies beyond m the possibilities of human development, espe- 
cially on its psychological side, is promise, but pionrisc well founded 
upon the icmarkable capacity of the human nervous system to adapt, 



ROOKS 


237 


to make use of symbolization, to invent new techniques of expression 
which in themselves will offer new oppoi tunitics for exercise of 
capacities inherent in the organism and as yet undeveloped When 
the psychological development of man is seen in its phylogenetic 
perspective, a new lespect for evolution is easy to acquire When 
the achievement capacities of men who vaiy fiom the norm are 
considered ill then natural and nuitural settings, a new hope for 
gicatci general development of the genus homo is much easier to 
cnteitain The science of psychological development points the way 
Munn does not concern himself with the future of man But it is 
doubtful if any conscientious icadei of his hook could reach the 
last page without doing a little wondering on his own account, not, 
it is tiue, on how to create the supeiman, but on how to anaiige 
oidinaiy man’s biologit.il potentials and the envuonment which he 
has all cud y built up foi himself m such a way that they work to- 
gcthei integi ativcly to encouiagc psychological development a little 
beyond its picscni level Ceitainlv, .iltciation upwards is a not unfair 
expectation to make foi the genus which lias masteicd in individual 
repiescntativcs, and as a whole, the varying complexities of sym- 
bolization and civilization which have already evolved 
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THE DEVELOPMENT OF SIZE DISCRIMINATION 
BETWEEN THE AGES OF 12 AND 40 MONTHS’ 

Depot Intent of Psythology, Huntn Colli ge 


Livingston Wfigii 


A Introduction 

Two outstanding studies on the child’s development of the concepts 
of magnitude are those by Hicks and Stcwait (2) and Thium (4). 
Tile first was a scries of tests designed to estimate the child's con- 
cept of nuddlcsizencss They were given to 40 children ranging 
from two to five ycais of nge The test mntnials consisted of six 
boxes of the same color which varied proportionally in tlncc- 
dimensional size Each senes was presented in such an ordci that 
after a child had learned to select the middle si/.e box in one gioup, 
he was shown a new combination from which the laigcst box of the 
previous senes had been dropped and a new smallest box added 
At the beginning of each test he was shown the proper object and 
told " This ts the middle size box — Remember t a toy will always be 
undei the middle size box " The purpose of tile tests was to dis 
cover which childien utilized the concept of middlcsizcncss inde- 
pendent of a particulai box The middle size box in the first series 
was the large box m the second series, but the size proportions of 
all boxes in all of the senes wcie the i>ame 

Hicks and Stcwait found that only one of the 10 two-ycai-old 
childien were able to identify the middlesize box in any senes, that 
once a child learned to pick out the middlesize box ui the fust series 
he generally succeeded in any of the scries They also discovcied 
that thcie was a high correlation between the ability to disci immate 
muldlesizeness and general intelligence 

Thrum’s study was also made on children langing fiom two to 
five yeais of age Hei problem was to investigate the child’s 
development of the concepts of big and little, as well as middlc- 
size, inespective of the particulai size piesented In her tests 
diffeicnt types of shapes weie used for each senes — toy cars, circles, 
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squares. Hci methodology was veiy similai to that of the othci 
experiments s and involved the use of auditor v stimuli. The Thrum 
experiment indicated that moic childien were familial with the 
idea of big in relation to the other two sizes The scores showed 
88 per cent correct choice for big, 68 pci cent for little and 48 per 
cent for middlesize, whcie the pcicentnge of crior involved 20 
chances foi each test 


B The Problem 

The object of this study was to measure the giadual development 
of finer concepts of large, small, middlesize, wide, and nanow m 
the minds of the same childien ovci a penod of many months 
This was done by giving tests with calibiated mateiial at intei vals 
of from one to foui weeks 

The icsults of tests made on these childien weic compaicd with 
those given to a contiol gioupi which included mental defectives as 
well as normal childien who innged in age fiom 22 to 40 months. 
The control group tests were given only once and preceded by 10 
conditionings The compaiison of the tests of these gioups indi- 
cated how much the experimental gioup had learned by repeated 
testing as compared with the noimal development of magnitude 
disci lnunation between the ages of 22 and 40 months 
Our tests differed from those of Hicks and Stewart and Thrum 
in the following lcspects (a) The age mnge of our subjects was 
lower ( b ) No language was used ill .any of our tests (c) The 
childien weie conditioned to find the candy under the same box 
in every test of oui Giade A senes In our Giade B senes the 
candy was changed after each trial from one of the two boxes <o 
the othei Here the childien leceived then only cue fiom being 
permitted to gaze for five oi six seconds at the candy m the box 
which was to hide it in the next trial These senes were designed 
for a compaiison of the development of elementary foimal con- 
ditioning with the ability to discnminate between large and small 
on the basis of the memoiv, of wheie the candy was last seen 
{d) Our tests for large and small were calibrated ( e ) Our ‘‘mid- 
dlesize” tests differed from those of Hicks and Stewart not only 
on account of their omission of language but because the same 
middlesize box was used thioughout this entire series Going from 
the lowest to the highest test in this senes, the larger boxes become 
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smaller and the small boxes become laigcr, (/) We added to oui 
battei y of test? a senes designed to estimate the child’s ability to 
disciiminate wide and nanow 

C. The Subjects 

The tests weie given to 24 childicn from the Home for Hebrew 
Infants (New Yoik City) and my own child I wish to cxpicss 
my gratitude to this institution for its courtesy and cooperation in 
allowing me to make these tests and fox giving us two testing rooms 
I am also indebted to Mrs Vnginia Sceleman for her assistance 
and in particular to Mis Maiy Lukomnik who conceived the idea 
of forming a contiol gioup and who duected most of the tests 
for this group 

The experimental group was divided into two sections “The 
12-month section ” consisting of five clnldien — two hoys and thicc 
girls — who were tested foi a period of fiom 4 to 12 months; and 
“the 3-month section consisting of five children — thice guls and 
two boys — all of whom were tested over a period of thice months 
The home child — Subject 10 — belonged to this gioup 

The contiol gioup was also divided into two sections, “The 
N oi trial section '/ consisting of 10 children — eight boys and two 
girls — langing from 22 months to 32 months, and “the Snbnonnal 
section 1’ consisting of five children — all boys — ranging in age fiom 
29 to 40 months The first of these subjects (Subject A ) — age 34 
months — was diagnosed by the institution as being a hypothyioid 
case He was undei treatment bcfoic and during the tests Subject 
A was exti cincly neivous and timid, but quite cooperative He had 
a fair subvocal vocabulary but no vocal vocabulaiy. Subject B — - 
age 40 months — was another hypothyroid case The physiological 
symptoms in this case weic much more appaient — the enlarged 
tongue and spatulai fingcis This child had a small vocal vocab- 
ulaiy Subject C — age 40 months — was diagnosed by the insti- 
tution as a mongoloid Subject D — age 29 months — was mciely 
a subnoimally dull child Subject E — age 32 months — suffered 
from some majoi psychosis This last child was unappioachable and 
completely uncoopexativc Not once during 20 test periods spiead 
over two months were we able to induce him to even touch an 
object, much less take any mtci est in a test He could feed himself 
and walk, but he had no vocabulaiy at all and was hvpo-kinetic 
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The Kuhlmann test ratings foi all of the child ten will be found 
in the tables We gave the Revised Binet test to five of those who 
were over two yeais of age, but found that the emphasis which it 
places on language gave a distoited estimate of their capacities, since 
all of them lacked opportunities of linguistic development common 
to the home child We, thcicforc, omitted this data from the 
report. 

D “Thf Grade A" Tests tor ihf Discriminaiion or 
Three-Dimensional Size 

1. The Pt ocedm e 

u The main Mils Nine boxes (all of the same shade of white) 
weie used in these tests as described m Figuic 1 Candv was always 
hidden undei Box 1 The lowest test in this scale involved the 
use of Boxes 1 and 9, Test 1-9, wheie the child was obliged to 
distinguish the smallest from the Iaigcst The highest test (Test 
1-2) involved the use of the smallest box, Box 1, and the next to 
the smallest, box 2 (sec Figuic 1) 

b, The conditioning. Before any test was given the child was 
taught to knock over Box 1 and pick up the candy The large 
box was kept about a foot away cithci to the left oi to the light 
of the conditioning box. There was a special leason foi using 
double stimuli during the conditioning period In oui pieliminaiv 
investigation we found that if we used but one stimulus, namely, 
the conditioning box and latci, when the test began, mtioduccd the 
second box, the novelty of this last object incited, m most cases, 
a special prcfeicnce for this box. 

Each time the candy was placed in Box 1 and i at tied foi scvci.il 
seconds so that the child would attend to the procedure Ten con- 
ditionings weie given before cveiy test except in cases wheie the 
child bad passed one test and was immediately beginning a higliei 
one This change involved nothing more than the substitution of 
a smallei "large” box foi the one that had been used An exception 
to the ntles was also made in the cases of a few vciy blight children, 
who, aftei two oi three tuals, gave an indication that they did 
not require further conditioning If such a child failed aftei but 
two oi three conditionings, he was given opportunities equivalent 
to the standard 10 conditionings 

c. The method of testing The child was placed on the flooi 
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MATERIAL D1 SCRIMINATION 4 Trtfitt DinEhSlOMAL SIZE 



TEST 'MtODLE' SlZEMESS" 


TE.ST l 



SCALE " 'k'-l 


FIGURE 1 

Matfrials tor Discrimination of Thrfe Dimension at Size, and Test for 

“MlDDLFSIZENESS” 


m a good light and the two boxes were put before him ftom foui to 
six inches apait Aftei the conditioning, his attention was dis- 
tracted and the boxes were set in place on a line Sometimes, the 
conditioning box was at the light and sometimes at the left, but 
an even sequence of changes of position wcic carefully avoided 
d The scoung A child was not considered to have passed a 
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test until he received at least a scoie of 90 pei cent on 10 trials 
The reason why the conditionings and the test tnals did not exceed 
10 icspcctively, was on account of the limited duiation of the 
interest of our yew young childien If we had given more than 
10 conditionings, as caily cxpcncnce proved, most of the childien 
would have been tired of the test itself bcfoic they finished it 
This was a fact to obscivc, paiticulaily in the case of the childien 
below 18 months Once a child passed a test he was given the 
next highest in the scale This was continued until lie failed on* 

If a child passed a test on one day and failed this same test the 
next, he was still ci edited with having passed — the tests weie miclv 
repeated — moreover, even if a child weie doing well, he was ncvei 
given tests of the same series foi moic than two test pcnods in 
succession These weie on alternate days. We found that continued 
lcpctitions of the same type of test destioyed motivation The 
usual intei val for the same type of test was a span of fiom two tu 
foui weeks 

e, Piaise The childien wetc piaised when thev succeeded, but 
weie nevei scolded for failure, since in oui pichminaiy investigation 
we found that this chscouiagcd them and they often refused to finish 
the test 

2 Comments on the Results of the " Grade A " Senes ( See Tables 

1 and 2) 

a. Motivation In most eases, strong motivation and pionounced 
success seemed to go togethei, regai dless of age The successful 
older children — those above 22 months — enjoyed the test extremely. 
Subject 1 showed veiy little intcicst in the tests during his 13th 


TABLE 1 

Tests tor Discriminahon or Sizl Grade .1 


i menial 

group 



Control gi oup 


Subject Age 

IQ 

Tesl 

Seme 

Subject 

Age 

IQ 

Test 

Scoic 

12- Month 




A 'or mat 





Section 




Section 





1 13 26 

106 

1-9 

60 

RD 

32 21 

so 

1-8 

100* 

13 2S 


1-9 

70 




1-5 

90* 

13 29 


1-9 

40 




1-4 

80 

14 02 


1-9 

100*' 








1-3 

100* 

RS 

32 06 

78 

1-3 

100* 

14.09 


1-2 

100* 




1-2 

90*~ 


1 
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TABLE l { lonliiiuul ) 


Subject 

k\ fin tm mini gioup 

Age IQ Test 

Stoic 

Subject 

Coiifiol i/ioiip 

Age IQ Test 

Store 

12-Month 

Seilion 




No mi a! 

Si ctiori 





2 

13,18 

110 

1-9 

30 

IA 

31 29 

80 

1-4 

100’* 


14 10 


1-9 

60 




1-3 

100* 


16 20 


1-9 

30 




1-2 

80 


16 27 


1-9 

90* 







17 05 


1-7 

100 1 * 

JI1 

31 28 

84 

1-3 

90* 




1-5 

100* 




1-2 

90" 


17 08 


1-4 

100" 









1-3 

40 

ARL 

29 20 

88 

1-4 

90' 


18 10 


1-3 

50 




1-3 

80 


18 26 


1-4 

40 







20 25 


1-3 

80 

DM 

28 03 

80 

1-9 

90“ 


21 00 


1-3 

70 




1-6 

lUO* 


23 00 


1-3 

100* 




1-4 

100* 




1-2 

90* 




1-2 

90* 

3 

13 15 

104 

1-9 

30 

AL 

27 23 

91 

1 1 

90* 


13 25 


1-9 

20 




1-3 

90 K 


14 02 


1-9 

40 







14 27 


1-9 

70 

Nl> 

26 27 

85 

1-5 

100’ 


16 14 


1-9 

70 




1-3 

100' 


17 02 


1-8 

20 




1-2 

90* 


18 26 


1-9 

100" 







19 16 


1-5 

90* 

6 

23 15 

68 

1-9 

100' 




1-4 

80 




1-3 

100“ 


21 12 


1-3 

100* 




1-2 

90* 




1-2 

90~ 











LS 

22 10 

91 

1-4 

90' 

4 

14 10 

76 

1-9 

20 




1-3 

100* 


15 02 


1-9 

70 




1-2 

70 


15 05 


1-9 

30 

Sttbnoi mill 





15 22 


1-9 

60 

Scclion 






18 02 


1-9 

60 







18 09 


1-9 

100* 

n 

39 22 

68 

1-9 

100* 


IS 25 


1-6 

80 




1-5 

100* 


19 13 


1-7 

20 




1-4 

100* 


22 07 


1-3 

90' 




1-3 

90* 









1-2 

100* 

5 

16 2S 

80 

1-9 

40 







17 12 


1-9 

70 

c 

39 17 

35 

1-9 

90*- 


17 27 


1-9 

70 


39 28 


1-5 

70 


19 01 


1-9 

100* 


40 01 


1-8 

80 


19 06 


1-7 

100* 




1-7 

60 




1-5 

100** 

A 

34 15 

41 

1-9 

100' 




1-4 

100* 




1-7 

100** 




1-3 

70 




1-5 

100* 
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TABLE 1 ( continued ) 


E\pnimenlal group Control gi oup 

Subject Age IQ Test Scoie Subject Age 10 Test Scoic 

12-Month Normal 

Section Section 


20 23 

1-3 

SO 




1-3 

ioo- 

22 15 

1-3 

100' 




1-2 

70 


1-2 

60 






23 18 

1-3 

100* 

D 

29 OS 

57 

1-9 

SO 


1-2 

70 






24 13 

1-2 

60 






25 02 

1-2 

100* 







3- month 
Section 


7 

14 19 

66 

1-9 

50 


15 18 


1-9 

50 


16 09 


1-9 

30 


16 17 


1-9 

40 

8 

12 24 

96 

1-9 

40 


13 07 


1-9 

70 


13 22 


1-9 

80 


14 00 


1-9 

20 

9 

12 14 

83 

1-9 

40 


13 12 


1-9 

90“ 




1-8 

90* 




1-7 

40 


13 24 


1-7 

40 


14 09 


1-7 

40 


14 17 


1-7 

60 

10 

12 04 

121 

1-9 

SO 


13 22 


1-9 

80 


14 27 


1-9 

90* 


14 28 


1-8 

60 




1-8 

90“ 




1-7 

70 

11 

15.18 

72 

1-9 

50 


16 05 


1-9 

80 


16 12 


1-9 

70 


Note 1 — *Mea«s a passing grade 

N ° tL 2 — Wc attempted to condition Subjects 1, 2 and 3 in then 12tli 

7 t 'itrr C t S ICC " 5,Ul 11 *° 01 ' SCV ' ,al "“ k ’ bef » 1 ' *«> 

3 11 ! V. c 6 an , tl Sub J cct B have the same IQ The lattei was 
p.ted in the Sttbnounal section because of being a livpothjroid case 
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TABLE 2 

\r,rs ,11 Which mi Sizi Gn inr 1 I'i sis wire Passid 


Months 

12 13 1+ 15 16 17 18 19 20 21 22 23 2+ 25 


hxpn unenUil ffioup 

Bo'li 

Sti- 


tinns 

IQ 










1 

106 

1-9 

1-2 








2 

110 

X 

X 

X 

1-9 

1-1 

1-4 

1-4 1-4 

1-4 

1-4 1-2 

3 

104 

X 

X 

X 

X 

X 

1-9 

1-5 

1-2 


4 

76 


X 

X 

X 

X 

1-9 

not below 

1-8 

1-3 

5 

SO 




X 

X 

X 

1-4 


1-3 1-3 

7 

66 


X 

X 

X 






8 

96 X 

X 

X 








9 

83 X 

1-8 

1-8 








10 

121 X 

X 

1-9 

1-8 







11 

72 



X 

X 







Conhol ffioup 

22 23 26 27 28 29 31 32 3+ 39 


Not- 




maU 

w 



RD 

80 



RS 

78 



1/1 

80 



JH 

84 



'1RL 

88 


1-4 

DM 

80 


1-2 

,1L 

91 

1-3 


NP 

85 

1-2 


6 

G8 

1-2 


LS 

91 

1-3 


Sub- 




lim- 




inal s 

IQ 



li 

68 



C 

35 



1 

41 



D 

57 


X 

X — fa lime in 

lest 1-9 — the lowest in the 

scale 


1-3 

1-2 


1-5 

1-2 


1-2 

1-9 


month hen he failed the lowest test continually — Test 1-9 In 
his 14th month, howevci, he suddenly caught on to the tests and 
passed even the highest Appal entlv he had some vague knowledge 
of his success, which might have been due to the excess piaisc he 
was given As a Jesuit, he thoioughlv enjoyed the tests and whim- 
pcied n hen they came to an end On the othei hand, Subjects 
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9 and 10 passed the lowest and the next to the lowest tests — Test 
1-9 and 1-8 — during their 14th month, hut weic unable to succeed 
with the highei tests These childicn’s motivation was comparatively 
weak 

The motivation of children below 13 months was so negligible 
that we did not bother to record most of the tests As a rule, it 
required seveial weeks befoie we could cultivate their taste for 
candy During the 14th, 15th, and 16th months some of the 
childien went into tantiums when their candy was taken fiom them 
after each trial Piactically all of the childien over 19 months, 
whcthei successful oi not, took a gieat deal of pleasure in the tests 
Some went into tantrums after we finished with them and began 
to test otheis. Some of the children ovci the age of 19 months 
seemed to cn)oy knocking ovci the boxes inoie than they did eating 
the candy, Often they would put the candy back in the conditioning 
box of then own accord without even tasting it 
b The eat best success. Only thice children out of 11 passed 
the lowest test before their 16th month. 

c. The passing of the highest test , the size rhffet enttal of which 
was 34 x y 2 \ inches. One child of the “12-month section" of 
the experimental group passed the highest test — Test 1-2 — in Ins 
14th month, anothei passed it in his 21st month, a third passed it 
in her 23td month, a fouith in her 24th month, and a fifth left 
during his 24th month before he passed highei than the next to 
last test. 

All of the noimal children in the control group — ranging in 
age from 22 to 32 months — passed Test 1-4 and 50 pei cent passed 
the highest test — Test 1-2 Hence, theie is no evidence from these 
tests that the cxpci lmciitaL group benefited by the gi eater number 
of tests that they leceived 

In the subnormal gioup, the dull child with an IQ of 57 failed 
the lowest test, which the mongolian idiot passed One of the 
hypothyioid cluldicn passed the highest test and the other passed the 
next to the highest Thus, it seems that in at least a few cases of 
mental dullness 01 deficiency the ability to discriminate three- 
dimensional size is affected There was, however, practically 110 
general con elation between pionounced success in these tests and 
a high IQ. 

d The idle at which then ability to disci immate size developed 
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In some cases, as for example that of Subject 1, the development of 
the ability to disci iminatc was sudden and iapid, while in others it 
proved to be vciy slow, as in the case of Subject 2, who for six 
months could not pass a test higher than 1-4 Note that she passed 
from Test 1-9 to Test 1-4 between hci 16lh and 17th month Again, 
Subject 4 passed the lowest test in his 18th month but did not pass any 
test higher than 1-8 before his 21st month Subject 5 was so un- 
cooperative up until hci 18th month that it was useless to test her, 
still, in hei 19th month she passed not only the lowest test — Test 
1-9 — but also Test 1-4. 

e Se\ dtffei euces. The proportion of both sexes was by no 
means equal. All that wc can say is there was no indication in our 
tests of superiority for either sex 

E The “Grade B ” Tests for the Discrimination of Thret- 
DimjTnsional Si/e 

1 The P raced me 

a The material The material for tests consisted of the same 
nine boxes that weic used fot the Grade A senes. 

h The method The method differed in only one lespect For- 
mal conditioning was abandoned. Here the child’s discrimination 
was based on the observation of the box into which he saw the 
candy placed The scale was the same as in Grade A tests, ninning 
from Test 1-9 to Test 1-2 If the child was given Test 1-9 Gindc B, 
we showed him the candy placed, let us say, in Box 9 first The 
candy was rattled aiound in this box foi sevcial seconds to attract 
his attention The experimcntei made certain that the child had 
an oppoitunity of obseiving this phenomenon very caicfullv. The 
child was also shown the empty box His attention was distiactcd 
and then the boxes were set up before him on the floor, from fotu 
to six inches apait The sconng was the same as in Series A . The 
Grade A and Grade B tests weic never given to the same child on 
the same day In ncaily every case they were kept at least a week 
apait, so that the child would not confuse one senes with another 

2. Comments on the Remits of the Grade B Series (See Tables 

3 and 4) 

a Motivation The motivation connected with these tests w is 
no different fiom that in the fiist senes The Guide B tests, how- 
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1 1 sis ion Discrimination oi Sizi Gradt 11 


Seen c 

Subject 

Lxprumental gioup 
Age IQ Teat 

Scoie 

Subject 

Con t/ol </ioiip 

Age IQ Test 

12-Month 




A' oi m til 





Seth on 





ill Ct 10/1 





2 

18 09 

110 

1-9 

30 

RD 

32 21 

70 

1-9 

70 


19 19 


1-8 

70 







20 02 


1-9 

70 

RS 

32 11 

78 

1-9 

80 


20 20 


1-8 

80 







22 11 


1-9 

60 

LI 

31 29 

85 

1-9 

so 


22 13 


1-9 

50 







23 25 


1-9 

90- 

J/I 

32 03 

S4 

1-9 

100’ 


24 00 


1-8 

90“ 









1-6 

80 

JRL 

29 25 

ss 

1-9 

80 


24 10 


1-7 

90' 







25 01 


1-6 

40 

DM 

28 05 

80 

1-9 

80 




1-6 

70 







25 21 


1-6 

70 

AL 

27 28 

91 

1-9 

60 


26 00 


1-6 

70 











NP 

25 25 

85 

1-9 

70 

3 

18 26 

104 

1-9 

100' 









1-5 

70 

I.S 

22 08 

93 

1-9 

60 


20 11 


1-9 

70 









1-7 

60 







22.02 


1-8 

80 Subnoi intrl 





23 06 


1-9 

90*" 

Section 








1-8 

80 

n 

40 10 

68 

1-9 

50 


2+ 12 


1-9 

100' 







21 16 


1-7 

100' 

c 

40 05 

35 

1-9 

60 




1-5 

80 







2+ 27 


1-6 

90' 

i 

34 18 

41 

1-9 

90" 




1-5 

60 




1-8 

80 


25 16 


1-5 

90* 




1-7 

70 




1-4 

50 







26 00 


1 4 

50 

D 

29 08 

57 

1-9 

60 

*» 

19 21 

76 

1-9 

50 







21 07 


1-9 

80 







22 '22 


1-7 

80 







24 01 


1-9 

80 









Left bet ore 








he passed 






S 

18 26 

80 

1-9 

70 







19 00 


1-9 

10 







20 22 


1-9 

40 







22 06 


1-9 

60 







23 10 


1-9 

80 







23 21 


1-9 

80 







24 14 


1-9 

40 







25 06 

— 

1-9 

50 
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TABLE 3 ( Lonlmued ) 

Experimental gtoup 

Subjects Age IQ Test Score 


24 04 

68 

1-9 

80 

24 IS 


1-9 

80 

25 03 


1-9 

80 

26 03 


1-9 

50 


Note — ''"Means a passing grade 

ever, were not given to anv children below 18 months, since they 
weic more difficult 

b The eat best success. One child in the cxpeiimcntal group 
passed the lowest test in his 18th month and another in her 23rd 
month In the conti ol giotip one of the normal children passed the 
lowest test in his 32nd month and one of the hypothyioid cases passed 
it in his 34th month Only 4 out of the 24 child len passed anv 
of these tests — thiee boys and one girl. 

TABLE 4 

Ac.es at Which nir Sizp Gradp B Tests were Passed 


Subjects Months 




18 

19 

20 2t 22 23 

24 

2S 26 32 34 

Z 

IQ 

no 

X 

X 

Experimental gioup 

X X X 1-9 

1-7 

1-7 1-7 

3 

104 

1-9 

1-9 

1-9 1-9 1-9 1-9 

1-6 

1-5 1-5 

Normal 

JH 

IQ 

84 



Conti ol gioup 


1-9 


Sub- 

vonnal IQ 

A 41 1-9 

X — Failure of the 1-9 test — the lowest in the scale 

c The highest test passed The highest test passed was Test 
1-5 by one child The next highest was Test 1-7 The size differ- 
ential in the first case was 3 x 3 x 1 x /\ inches and in the second case, 
2x2x1 inches 

d The con elation with genet al intelligence The fact that the 
children with the highest IQ s in the expenmental group were the 
ones who passed some of these tests suggests some soit of correlation 
with general intelligence — still, the one child in the control group 
who passed had the thud lowest IQ Moieovei, a child with an IQ 
of 41 passed the lowest test in his 34th month 
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F. Tests for Middlesizeness 
1 The Pioced me 

a The material The same boxes that weie used in the other 
tests 

b The conditional ff. The child was conditioned 10 times to 
knock ovei Box 5 throughout this entue senes and to pick up the 
candy hidden undci it. While this conditioning was taking place, 
the large and the small buxes weie piesent for the same reasons 
that we mentioned in connection with the Grade A tests 

c The sequence of these tests. This senes had four tests as 
dcsciibcd in Figure 1 — Test 1 , which made use of Boxes 9, 5, 1 ; 
Test 2j which made use of Boxes 8, 5, 2, Test J, which made use 
of Boxes 7, 5, 3; and Test 4, which made use of Boxes 6, 5, 4 Each 
test had 10 trials 

d. The sco i mg was the same as in the other tests 
c The position of the conditioning bo\ in the tests The position 
of the conditioning box varied from trial to trial, Sometimes it was 
m the middle, and sometimes at the light oi left of either the large 
or small box 

2 Comments on the Results of the Tests of M iddlcsizencss ( See 
Tables 5 and 6) 

a The motivation The motivation did not seem to be as strong 
as in the other tests, but it was by no means weak. No child below 
the age of 22 months was gwen this scries of tests Hence, we did 
not have the problem of motivation that we had with the very 
young children in connection with the Grade A tests 

b. General achievement. Wheieas only one of the 10 two-year- 
old childien given the Hicks and Stewart middle size tests were 
successful, only three out of 17 of oui childien below the age of 
41 months passed any of our tests One was a hypothyroid case 34 
months old and the others passed the lowest test bj' then 24th 
month The Hicks and Stewait tests involved language, while ouis 
were based on conditioning below the linguistic level. In com- 
menting on the Hicks and Stewait experiment, Munn (3) says 

One may ask, "Is the great inaccuracy for Middle due to 
inadequate vocabulary, or is it due to inability to discriminate 
Middleness?' 1 Infra-human animals have been trained 

to discriminate the middle brightness, the middle si/e, and the 
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TABLE S 


Tcsis i or the Discrimination or Middlesizenebs 


h\pa uncnlal group 



Conti ol group 



Subject Age IQ 

Test 

Scoie 

Subject 

Age 

IQ Test 

Score 

12 Af ont/i 








Stctioil 



Not mal 








Set Iron 





2 23 19 110 

1 

90'*' 

RD 

32 21 

80 

1 

80 


4 

30 






24 08 

1 

SO 

RS 

32 13 

78 

1 

80 

25 01 

2 

80 






26 00 

2 

50 

IA 

31 29 

80 

1 

30 

3 23 27 104 

1 

80 

JII 

31 28 

84 

1 

70 

24 23 

1 

90 ► 







3 

90* 

ARL 

29 27 

SS 

1 

40 

24 27 

4 

60 






25 18 

4 

50 

DM 

28 03 

80 

1 

50 

26 00 

1 

40 









AL 

28 00 

91 

1 

40 

5 22 25 80 

1 

40 






23,21 

1 

40 

NP 

26 25 

SS 

1 

40 

24 12 

1 

40 






25 04 

1 

20 

LS 

22 08 

93 

1 

20 

6 23 18 68 

1 

40 

Sub n ni mol 





24 19 

1 

50 

Sec! ion 





25 03 

1 

20 






25 10 

1 

20 

B 

10 13 

68 

1 

40 

26 05 

1 

40 









C 

40 05 

35 

1 

40 




A 

34 20 

41 

1 

100' 







2 

100* 







3 

80 




D 

29 03 

57 

1 

20 

Note — “*Me.ins a passing giadc 








TABLE 6 





Agis ai Wiicii 

i iic Middi cstze 'lisrs vcre 

PASSED 



Subjects 



Months 







23 

24 

25 

26 


34 

E\pei t menial 








0} OUp 

IQ 







2 

110 

1 

1 

l 




3 

104 

X 

3 

3 

3 



Control group— 

- 







siibnot mat 








A 

41 




.. 

— 

— 



X — Failure of Test 1 — the lowest in the scale, 
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middle weight of thiee stimuli If children were tested by 
similar methods we might find that the "concept” of muldle- 
ness can be acquired at a much earlier age than is indicated 
by (the Hicks and Stewait) cxpeiiments 

Our tests may give some suggestion of the answei Despite testing 
below the linguistic level, our results were vciy similar to those of 
Hicks and Stewait. 

c. The cot i elation with genet al intelligence The same children 
of tile expei imcntal gioup with the highest IQs who passed some of 
the Giade B tests passed some of these also Again, the hypothyroid 
child with an IQ of 41 passed the first two tests of this series 

d The expeiience of the expei imcntal gioup The repetition of 
the tests seemed to have a slight bearing on the success of two of the 
children, but those who passed the first test passed it on the first 
attempt. 

e, A compenison of tests Obviously, Grade A disci nnination 
comes much cailier than Grade B 01 disci lnnnation of Middlesize 
ness, still, wc have no evidence to support the fact that theie is an 
appreciable difference between the genesis of Giade B and Middle- 
size discrimination 

f Hicks and Stewart have shown that if the size differentials 
between the three boxes remain the same, a child who can discriminate 
Middlcsizcncss with a large set of thicc boxes can do the same with 
a small set. The dimensional proportions varied in oui tests and 
children who were able to discriminate Muldlcsizencss when the 
size differentials were gieat, e.g , the difter cntials between Boxes 
9, 5 and 1, weie unsuccessful in tests wheic the size difteientials 
were small, eg, the differ entials between Boxes 6, 5 and 4 

G Tests tor the Discrimination of Width 
1. The Piocedmc 

a The material. The apparatus desenbed in Figure 2 was made 
in four sets and the set numbers conesponded to the test numbers 
Set 1 had a 10-inch wide section 'and a 2-inch nairow section, Set 2, 
a 7-mch wide section and a 2-inch nanow section, Set 3, 
a 5 -inch wide section and a 2-inch narrow section ; Set 4, a 3-inch 
wide section and a 2-incli narrow section Each section on all of the 
sets had a wooden hinged flap of pioportional size on both the front 
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FIGURE 2 

Apparaius tor Testing Discrimination or Width 


and the back of these sections, in order that the set might be turned 
around to change thd position of the sections fiom one side to the 
other 

The only dimensional vanable in any one set was width All 
other dimensions were the same. The height of all of the flaps was 
the same. No perception of depth was necessaiy, for the children 
were conditioned mciely to the act of pulling down the narrow flap. 

b The conditioning Eveiy child had 10 conditionings. Prior 
to the conditioning he was given three or foui demonstiations The 





260 


JOURNAL OP GENETIC PSYCHOLOGY 


expei imentei pulled down the small flap, picked up the candy hidden 
behind it and put it in ihc child’s mouth. The conditioning con- 
sisted in inducing the child to pull down the flap himself Dur- 
ing the conditioning, the set was turned aiound so that sometimes 
the conditioning flap was on the left and sometimes on the right 
The child was ncvei scolded when he made the wiong choice, but, 
usually, he leceived no candy when he failed There weie some 
exceptions, as when a child was distiactcd and we solicited 1ns 
attention several times by giving him the candy after we had placed 
lus hand on the light flap 

c The method of test nig Aftci the conditioning penod, the 
child’s attention was disti acted and while the set was half tuined 
the experimenter slipped the cand) behind a naiiow flap at an angle 
at which the child could not sec the act even if he were looking 
The apparatus was always placed high enough so that the bottoms of 
the flaps were about the same level with the subject’s eyes. This 
prevented him fiom peeping ovei the top. He was given the candy 
when he succeeded and was praised 

(l The scoring The scoring was the same as in the other tests, 
90 per cent was passing, and each test consisted of 10 tiials 

2. Comments on the Results of the Tests for the Disci limitation 
of Width (See Tables 7 and 8) 

a. The motivation The motivation in these tests was on a par 
with that which we have discussed m connection with the Giade A 
tests. The very young childien — those below 17 months — showed 
a small amount of intei cst in the tests, but the older childien enjoyed 
them very much 

b. The eat best success Out of nine childien in the expei imental 
group who were given the lowest test bcfoic the age of 17 months, 
only three passed — one at 15 months and the others at 16 months 
A fourth child passed the lowest test at 17 months and the next did 
not succeed until the 21st month. Unfortunately, there aie some 
gaps in the tests given to the experimental group — gaps in one or two 
instances — of flora three to five months This might suggest that 
these children weie not given the same opportunities to become 
acquainted with the apparatus for width that they had with the 
Giade A apparatus This is not so. Dunng those months when 
the formal width tests weie not given to these childien, they weie 
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TABLE 7 

Ilsis i or run Discrimin \tion or Widih 

C\pitiunntal ffionp Control group 

Subject Age IQ Test Score Subject Age IQ Test bcorc 


12-Month 

Section 


14 09 

106 

1 

SO 

14 23 


1 

40 

15 02 


1 

90* (left 



soon after) 

13 2S 

no 

1 

30 

14 26 


1 

80 

16 13 


1 

90* 

17 00 


2 

70 

23 19 


1 

90* 

24 OS 


3 

50 

24 10 


2 

100" 



3 

90* 

24 13 


4 

100* 

1+ 16 

104 

1 

20 

15 16 


1 

40 

16 00 


1 

100' 

16 16 


2 

80 

17 07 


3 

50 

23 28 


1 

90* 

24 25 


3 

80 

24 28 


2 

30 

25 00 


4 

50 

25 IS 


3 

90* 



4 

60 

26 00 


4 

100* 

15 11 

76 

1 

30 

17 00 


1 

60 

17 25 


1 

90* 

IS 02 


3 

50 

19 19 

30 

1 

30 

22 23 


1 

1110* 

23 23 


1 

lOO* 

23 25 


2 

100* 

24 00 


3 

100* 



4 

70 

24 16 


4 

100 f 

23 22 

6S 

1 

70 

24 17 


1 

90’ 

24 19 


2 

90“ 

24 23 


3 

80 

25 10 


3 

90*’ 



4 

60 

26 03 


4 

50 


Not null 

Sri lion 





RS 

32 15 

78 

3 

100 * 




4 

90* 

Id 

32 03 

80 

2 

100" 




3 

100* 




4 

100* 

JII 

32 '07 

84 

2 

100* 




3 

100* 




4 

70 

ARl 

29 29 

88 

3 

90 51 




4 

60 

DM 

28 12 

80 

2 

90* 




3 

90* 




4 

60 

AL 

28 02 

91 

2 

100* 



3 

60 




4 

70 

NP 

27 04 

85 

2 

90* 



3 

90* 




4 

100* 

6 

23 32 

68 

1 

70 

LS 

22 07 

93 

1 

100" 



2 

SO* 1 

S u bn oi null 





Section 





n 

40 17 

68 

1 

90 * 



2 

100* 




3 

80 

c 

40 12 

35 

1 

90* 




2 

90* 




3 

80 

A 

34 20 

41 

1 

100-* 




3 

100* 




4 

90* 


D 


29 06 


1 


60 
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TABLE 7 ( continued ) 


The experimental group 

Subject Age IQ Test Score 


3- Month 
Section 


7 

15 08 

66 

1 

0 


16 00 


1 

10 


16 12 


I 

0 

8 

12 26 

96 

1 

40 


13 22 


1 

20 


1 \ 00 


1 

10 

9 

13 14 

83 

1 

40 


1+ 06 


1 

10 


14 17 


1 

20 

10 

1+ 20 

121 

1 

50 


IS 19 


1 

40 

11 

15 08 

72 

1 

20 


16 03 


1 

30 


16 06 


1 

20 

•Means 

a passing guide 





verbally conditioned to the small flap on Sets 2 and 3 Incidentally, 
the conditioning was unsuccessful but it inci eased the cluldien’s 
acquaintance with the nppaiatus and involved no confusion between 
the verbal width tests and the oulinarv width tests 

In the control group only one of the noimal children (age 23 
months) and only one of the four subnormal childien (age 29 
months) failed the lowest test. 

c. The highest tests passed. In the expci imcntal gioup, three of 
the children of the 12-month section passed the highest test — whose 
size differential was one inch — by their 26th month. Two of them 
passed it on their 24th month 

In the control group, only three of the nine normal children 
passed it — one in her 27th month and the others in their 32nd 
month ; one of the hypothyroid children passed it in his 34th month. 

d. A comparison of the thee dimensional and one dimensional 
tests 

(1) In the experimental gioup, five children passed the 
lowest Grade A test before the lowest width test t two passed the 
lowest width test before the lowest Grade A test , and one child 
passed both at the same time. 
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TABLE 8 

Thl Aces at Which riiL Width Ttsrs were Passed 



106 

110 

104 

76 

80 

68 

66 

96 

83 

121 

72 


Months 


12 


13 

14 

15 

16 17 18 10 20 



Expn t menial gioup 


X 

1 


X 

X 

X 

1 


X 

X 

1 




X 1 




X 



X 

X 

X 

X 




X 

X 




X 

X 


22 23 


Months 
27 28 


Conti ol gioup 


Subjects 

Normals 

IQ 

RS 

78 

IA 

80 

JH 

84 

ARL 

88 

DM 

80 

AL 

91 

NP 

85 

6 

68 

LS 

93 

Subnormals 

IQ 

R 

68 

C 

35 

A 

41 

D 

57 


X 


21 22 23 24 25 26 


29 


30 32 34 40 


X — Failure on lest 1 — lowest in the scale 


(2) Tn the cxpcnmental group, thice children passed the 
highest Guide A test bcfoie the highest width test , and one passed 
the highest width test befoie the highest Guide A test . 

(3) . In the conti ol group six childicn passed higher in the 
Grade A tests than they did m the width tests, and four passed 
higher in the width tests than they did in the Grade A tests 1 luce 
did as well in one as the other. 
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The significance of these results depends on the coirect estimation 
of the relationship of the size differential in both types of tests 
These may be studied in Table 9 


TABLE 9 
Size Differentials 


Tests 

Giade // differentials 

Tests 

Width 

differentials 

1-9 

4 x 4 x 2 inches 

1 

8 inches 

1-8 

3Jd X Z]/ 2 X 1 A inches 

2 

5 inches 

1-7 

3 x 3 \ l l A inches 



1-6 

iy 2 x 2A x l}d inches 



1-5 

2 x 2 x 1 inches 

3 

3 inches 

1-4 

lA x lA x A inches 



1-3 

1 x 1 x J4 inches 



1-2 

A < A x V\ mehes 

4 

1 


Thcie is no wav in which we can piovc that the size differentials 
of the lowest tests of the Grade A senes and the lowest tests of 
the width series aic equivalent Wc can mciclv state that the 
children who passed the Giade A lowest test first may have found 
the difterentail 4x4x2 inches easier than the differential 8 inches 
In the three dimensional realm two of the dimensions were one-half as 
great and one dimension was onc-foui til as gieat as that of the one 
dimensional realm. On this basis it would seem theie was a slight 
tendency foi the childien to grasp concepts of three dimensions 
before they entei tamed concepts of one dimension 

e Size piefeience. Any scoic above 80 per cent oi below 20 pev 
cent is decidedly indicative of cither conditioned disci imination or 
prcfeicnce for the size of one of the boxes oi the flaps on the width 
apparatus. Obviously, the low score of 10 per cent oi of 0 could 
merely signify a strong prefcience. The only evidence we found 
to support the conclusion that the scoies above 80 pei cent were 
not goveined by picference was of a qualitative nature All of the 
children who lan high scores deliberated befoie making a choice 
Often, they would reach foi the wiong box or flap and suddenly 
turn to the light one Those who ran very low scoics such as 20 
per cent, 10 pei cent and 0 immediately giasped the wrong box oi 
flap soon as tile “'set-up” had been made 
As the tables show, all of the five childien in the '‘3-month 
section" of the cxpei oriental gioup manifested strong preferences for 
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the large flap m the Width tests — scores of 20 pci cent, 10 per cent 
and 0 In the ''12-month section' of this group only one of the six 
children lan a score below 30 pei cent and this happened on but 
one occasion 

The same 1 1 child i en in the expeumcntal gioup showed much less 
preference foi the huge box in the Grade A tests Only three of 
them evci ran a score lower than 30 per cent 
The prcfcienccs imply an elementary form of discrimination 
We, however, arc making the distinction between the type of dis- 
crimination involved in a choice based on prcfcience and the type 
of discrimination which is involved when a child associates a visual 
or a uditoiy phenomenon foieign to the appaiatus with the magnitude 
of a specific part of the apparatus, e g , the sight of candy associated 
with the size of flap or the box Hence, we are not considering 
the “Preference” type of discrimination m oui geneial comparison 
of the results of the four senes of tests. 

Tluoughout the tests the plcasuie that the children 13, 14, and 
15 months old manifested for candy was not as gtcat as that of 
the older childmn, hut it was decidedly stronger than that which 
they experienced fiom pulling down any ot the flaps of the width 
apparatus or of turning ovei the boxes By the time that we began 
the tests it was not neccssaiy to coax them to eat candy, but often, 
much uiging was needed in older to persuade them to pull down 
the flaps oi turn ovei the boxes, Hence, the picfcrences for the 
laige flap or the laige box did not seem to be the lcsult of the 
domination of the desne to pull down the large flap over the dcsiic 
to find the candy, hut instead, the manifestation of the children’s 
inability to associate tile candy with the conditioning flap or box 
/ Sex dtffeiemes Tlicie was no evidence of any sex differences. 
g Con elation with geneial intelligence. There was no significant 
correlation between width discrimination and general intelligence 

H Summary and Gener\l Comments 
1 The Pm pose of Tins Study 

The puipose of this study was to measute with calibrated material 
the gi a dual development of finer concepts of latgc, small, middle- 
size, wide and nauow, in the minds of the same children over a 
pcuod of many months The lcsults of the tests made on these 
children wete compared with those of a contiol gioup which included 
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mental defectives as well as normal children. In all, 25 children 
were tested, whose ages ranged from 12 to 40 months 

2 The Results 

a The Guide A series . 

( 1 ) . The experimental group Three out of eleven passed the 
lowest test before their 16th month. Here, they were conditioned 
to find candy that was hidden under a box 2 y 2 x 2 x inches 
and a box 6J4 x x V/t inches 

By their 24th month, the four children who continued these tests 
were able to discriminate between a box 2J^ x 2 J / 2 x 5^ inches 
and another 3 x 3 x S x / 2 inches — the highest test in this series. 

(2) . The conttol gioup All of the 10 children ranging in 
age from 22 to 32 months passed the lowest test Fifty per cent 
passed the highest test. 

In the subnormal sections, three out of four passed the lowest test 
— the mongolian idiot and the two hypothyroid cases. 

b The Grade B senes 

(1) The experimental gioup . Only two out of five passed 
any of these tests Here, the incentive was changed irregularly 
from the large to the small box These tests involved no condition- 
ing and the child's only cue was the sight of the candy being dropped 
into the box which hid it during that trial The Giade A series 
placed all the emphasis on the concept of “small ” This series 
tested equally the explicit existence of both concepts — "small” and 
“large " 

(2) The conti ol gioup . Two out of thirteen passed the 
lowest test — one, a normal child, and the other a hypothyroid The 
lowest test involved the discrimination between a box 2 l /i x 2 

x 5j4 inches and one that was x 6J4 x l 1 /^ inches, One of the 
children passed this test in his 18th month and the other in her 
23rd month. The first child in his 25th month passed a test higher 
than any of the others — a test which involved discrimination between 
a box 2 Yi x 2 l /i x inches and one x 4j4 x 6 inches 

c The " Middlesize " series Only three out of seventeen passed 
any of these tests Two of them belonged to the experimental gioup 
and one, a hvpothyioid case, was a member of the conti ol gioup 
One of these childien passed the next to the highest test. 
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d The ” Width " series 

(1) . The expet imental gtoup Befoie the age of 16 months, 
three out of nine passed the lowest test which had a size differential 
of eight inches. Three out of six in the r '12-iiiontk section" passed 
the highest test whose size diffeicntml was one inch — by their 26th 
month One of those, who did not pass this test, left dining his 
24th month 

(2) . The control group. Only two out of thirteen failed the 
lowest test , one a member of the normal section — age 23 months' — 
and the other a backwaid child of 29 months. 

Three out of nine normal children passed the highest test — one in 
her 27 til month and the others in their 32nd month. 

In comparing the Giadc A and width tests of some of the young 
children, we called attention to the size picfercnces which they 
manifested. These preferences implied a form of discrimination, 
but a form different from the conditioned discrimination tor which 
the tests were devised 

e A comparison of the results of all the tests taken by the experi- 
mental group can be icviewed in Tables 10 and 11. 

/. The development of the ability to discriminate size in all 
four series was extremely variable Some of the children progressed 

TABLE 10 

The Aces at Which the Lowest Tests of An Four Series were Passed fvs 
the Experimental Group 

The symbols, A, D, M, and IV represent the Grades A and D Middlcsiee and 
Width tests, respectively 


Months 


Subjects 

13 1+ IS 16 

17 

18 19 20 21 

22 23 

2+ 

12 Month 






Section 






1 

A W 





2 

A 



B 



W 



M 


3 

W 


A 






B 


M 

4 


W 

A 



5 



A 


W 

6 




A" 


3 -Month 






Section 






9 

A 





10 

A 





Note — “ 0l 

1 — Subject 6 did not enter the 

group until his 23rd 

month 
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TABLE 11 

The Order in Which thi Lowest Tests wlre Passed dy the Experimental 

Group 


The numbers 1, 2, 3, 4 rcpiescnt the 1st, 2nd, 3u1 oi 4th test to be passed 
by the same subject If a child passed two different types of test9 the 
same month, both are recorded as 1 or 2 as the case inay be 


Subjects 

Grade A 

Grade B 

Middlesize 

Width 

1 

I 

_ 

- 

2 

2 

1 

2 

2 

X 

3 

2 

3 

4 

I 

4 

2 

— 

— 

1 

5 

1 

- 

- 

2 

6 

I 

— 

- 

2 

9 

1 

- 

- 

- 

10 

I 

- 

— 

- 


very slowly, some completed a whole senes in the course of a few 
days and the rest progressed tapidly at one period and lemained at 
a standstill at other periods 

g There was not sufficient evidence to indicate a high coi relation 
between any of these types of discumination and general intelligence 
h There was not sufficient evidence to indicate any sex differences 
t At times, the constancy of ceitain scores was lemaikablc A 
child would he given the same test which he had failed two oi tlncc 
times over a period of thice months and icccivcd the same scoic 
on each occasion 

; In the Giade D, middlcsizc and width scucs, there was some 
evidence that the ficquent lcpetition of tests given to the experi- 
mental group imp loved their discrimination to a slight extent 
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THE SPAN OF GENERALIZATION BELOW THE TWO- 
YEAR AGE LEVEL * 

Department of Psychology, Hunter College 


Livingston Welch 


A Introduction 

We are chiefly concerned with the elementary stages of concept 
foimation, though we shall begin with the premise that this phe- 
nomenon at any stage involves citlici the conscious or unconscious, 
vcibalized or unvcrbalizcd peiccption of differences and similanttcs 
In the cxpci iments of Munn and Stiening (6) it was shown that 
children as young as 15 months could disci iminatc between a square 
and a cioss insofar as they had come to associate the sight of food 
with one of these symbols and not with the other Gcllermann (2) 
by similai methods pioved that child icn below the age of two years 
weie able to disci iminatc between a tnangic and a trapezoid. In a 
subsequent paper we shall furnish data to suppoit the fact that 
some childien below the age of two veais can discriminate between 
a plate 8" x 8" and a plate 8)4" x W' One child was even able 
to distinguish a plate 8" x 8" fiom one that was only S/ 2 x 7 y z 
In all of these cxpci iments both the perception of similarities as well 
as the perception of diffciences is present The investigations, how- 
ever, aic designed to discover how fine a diffetence the subject may 

perceive . . 

The equally unpoitant question may be raised as to how slight 
the similarity may be between the shape and/or size and/oi color 
of object, before the limit of the infant’s generalization is reached 
It is a well lecognized fact that the infant m learning language 
usually associates words with a wide variety of species of any one 
class Foi instance, the child who has learned to use , the word 
“chan” or to lespond coirectly when the symbol “chaii” is given 
to him, at fust raiely disci iminates between one chair and another. 
Originally, he may have been vei bally conditioned to but one small, 
straight back chan , still, once the pioper association has been built 

•Received” in the Editorial Office on September 21, 1938 
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up, he is likely to identify any chan neaiest at hand when the word 
is uttei cd 

In mu picliimnary investigation we discovered that the span of 
genet alization of childtcn below two years of age could often be 
sti etched beyond the limit of what might be regatded as only re- 
motely resembling the shape, colot, 01 size of the oiiginal object 
used during the conditioning Such an extension of the span ic~ 
quitcd some extra conditioning, but compatativelv speaking, an almost 
negligible amount Thicc of om chddten lequtred between five and 
six bundled conditionings ovet a pcnod of two 01 thicc months 
befotc they tesponded coucctly to the wotds “chan” and “ball.” 
That is to say, before they picked up 01 pointed to these object* 
mixed in among a group of othcis when their icspcctivc symbol* 
weie given We lcquncd the children to make at least thiee suc- 
cessive conect tesponses on three successive days befotc wc were 
satisfied that they “knew” the symbols. The avciage age of these 
childtcn was 20 months 

When they had been propeily conditioned, they were separately 
shown a folding chait unfolded, which they all tecognized as a chair 
They wetc then given the oppoitunity of identifying the chan in n 
paitially collapsed state When thev wete eventually bi ought into 
a loom filled with vanous objects but no chan othei than the 
completely collapsed chan thev picked it up on then fust tnals 
as soon as the word “chan” was uttei ed After putting the childicn 
through the loutme no moie than twice on each of two test periods, 
retests ovci a period of two weeks indicated that the stretch of 
then span of generalization as far as chans were concerned had been 
firmly established and necessitated no fuithci conditioning Sevci.il 
months latci we attempted the same type of cxpei iment and obtained 
the same xesults with a ball that could be deflated With vciy 
little conditioning we were able to spread the association that had 
taken months to build up in these childien’s minds between the woid 
“ball” and otdmaiy balls of difteicnt sizes and colors, so that the 
symbol became associated with the sight of a ball in a completely 
collapsed state, as well. 

B The Problem and General Procedure 

The above phenomenon led us to an attempt at calibrating the 
span of genewilization of our subjects, whcic generalization was 
based on similarities of foirn and area only. 



LIVINGSTON WELCH 


271 


1 Material 

The material used foi these tests was a senes of 32 plywood 
plates. The first was a perfect square 8x8 inches, and the last 
in the series (Plate 32) was a stick 15^4 x l /\ inches Going up 
the scale, each plate inci cased inch in one dimension and dc- 
ci eased inch in the other dimension. The dimensions of each aie 
given in the mechanical drawing (Figure 1). The fiist 12 plates 



FIGURE 1 

Material for Testing the Gl.veralizat/ov Sim v 
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were painted the same shade of icd on both sides, Plates 13 to 22 
were painted red on one side only On the other sides, the colors 
varied alternately from black to green to the plain color of tile 
wood and these alternations continued up the scale to the last plate 
No plate after No 22 had led on eithei side 

2. The Subjects 

The subjects were between the ages of IB and 20 months when 
the tests began The work was carried out at The Home for 
Hebrew Infants in New York City We acknowledge our gratitude 
to tills institution for its courtesy and coopciation and for the privi- 
lege of using two of their test moms 

We limited om studv to only foui childien — two boys and two 
guls — m otdei that evciv step of each test might be described in 
detail m the repot t The duiation of attention and coopciation 
lequired on the part of the child foi any significant tests of this 
sort, discouraged us from selecting subjects youngci than 18 months 
We made scveial attempts with bright children around the 14th 
month age level, but failed in completing any of the tests 

The subvocal or auditory vocabulary of our subjects when the 
tests weic first slatted did not exceed 24 words, and in one case 
was as low as 9 words — Subject 4 Before the tests were com- 
pleted — about four months later — the maximum increase of the 
subvocal vocabulaiy for anv of these childien was not moie than 10 
or 13 woids Two of them, during the last month — Subjects 1 
and 2,— had a vocal vocabulary of not moie than four words. Any 
addition to their subvocal vocabulary requited from 10 to 14 days 
of steady conditioning even, at this period The children weie not 
all subnormal Then /(9s on the Kuhlmann tests wcic 110, 104, 80, 
and 76 The backwardness of their speech was the result of their 
being in an institution 

They were given a total of 30 tests involving 352 trials 
3 Special Procedure 

a The test pet tods were held on Tuesdays, Thursdays, and Satur- 
days of eveiy week. For many test peiiods the child was shown 
Plate 1, while the symbol "ate” was repealed to him anywhere 
from 20 to over 100 times This conditioning took place on from 
6 to 16 different test periods over a span of from one to two months 
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Differences in the duiation of these conditionings may lie explained 
by the fact that some childicn learned fastci than otlicis 

b. The method of conditioning The plate was put in the child’s 
hand. He was induced to pick it up. It was bounced in fiont of 
him, waved in front of him, etc , while the repetitions of the symbol 
wcie slowly and clearly given At the beginning of each test 
day during the training period, the child wat» led into a room where 
Plate 1 was placed in among three or four other objects scattered 
on the floor 

c The enterion fot the establishment of the anginal association 
When the child unhesitatingly picked up Plate 1 thice times in suc- 
cession undci the above mentioned conditions on at least thice 
successive test periods, without making any mconcct choice, wc then 
began the generalization tests, for we considered that a sufficient 
association had been built up between the symbol "ate” and the vision 
of Plate 1. While the children wcie being verbally conditioned to 
Plate 1, they weie also verbally conditioned in the same manner to 
12 other objects 

<1, The genoalization tests The child was led to a group of 
objects — four oi five — among which lay Plate 32 He was asked 
foi "ate " If aftci five or six icpctitions the child appealed confused 
and refused to pick up any object or picked up the wrong object, he 
was given another test with a plate slightly lower in the scale — e g., 
Plate 31 or 29 This was always introduced with a new object 
If the child still failed to make a response aftei attentively gazing 
at the gioup, or if he made an incoirect choice, another plate of a 
still lower denomination was substituted and introduced with a new 
object On all of these occasions the child’s attention was disti acted 
oi the child was led away while these changes were being made. 
Moreover, the positions of all of the objects in the group were 
changed after every tnal 

When a plate sufficiently low enough on the scale was put in 
the group so as to elicit the correct response, re-testing was made 
with changes of position in the gioup Aftei sevcial of such repeti- 
tions we then substituted jilates higher in the scale, if the child’s 
choice was consistently coircct If the child's motivation did not 
fade this was continued until he responded conectly to Plate 32 

Sometimes, the first few trials were made with Plate 1 and on 
other occasions with Plate 32, oi any of the higher plates This 
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was done either to check on the child’s knowledge of Plate 1 01 
to avoid the constant appeal ance of any one lnghei plate becoming 
a visual cue. 

In all of the first tin ee tests (given on diffeicnt test pcuods) 
one trial would be in one 100m and the next tnal m another with 
the “stage set” bcfoic the child entcied Aftei the first thicc trials 
the gioups wcie made up in the same loom, while the child’s atten- 
tion was disti acted 

e Additional maienal In addition to the plates we included a 
flat “L” shaped object 1 and a pictuieless pictme flame — both aie 
d esc 1 1 bed m the mechanical diawing We shall explain moie about 
these latei 

f Intei est in the test mateunl itself None of the childien 
showed any paiticulai liking foi the plates as evidenced by the 
length of time it icqilircd to teach them the symbol for Plate 1 
To he safe, bowcvei, in most cases the childien weic shown some 
of the othci plates 10 oi 15 minutes befoic the tests began, that 
they might tire of them completely In other woids, they were in 
with their othci toy's when the test penod fust started 

g. No rewinds were given foi coned i espouses In most in- 
stances the childien were mildly piaiscd when they made the correct 
icsponse, eg., " smmt boy — good wo>k JJ Nothing was said when 
thev made the wrong response In a few instances where the 
associations weic badly bioken down, the child was lcconditioncd 
Statements aie made of these leconditiomngs in the lcpoits of the 
tests 

h. Symbols other than that for the plate wei e given dining the 
tests, c.g., the child would be asked foi the hall oi the clock 
in the gioup Morcovci, the child was sometimes asked foi the 
plate when it was not present, oi given the command ” thank you " 
which oui children all understood to mean ‘‘give me something oi 
give ‘it’ to me” Each instance of these symbols is repoitcd The 
purpose of thus confusing the child was to deteimme the stiength 
of the association built up in the child’s mind between the symbol 
“ate” and any of the plates. This pioccduic was suggested by my 
assistant, Mis. Virginia Secleman 

i. Intei -test conditioning Between many of the tests mtliei 


’A suggestion of Di Mm tin Shceier of Montefioie Hospital, New Yoik 
Cily 
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long mteiv.iU elapsed Hence, we reconditioned the childicn to 
assuie the maintenance of the associations between "ate’ and Plate 1 
In the reports this is called “intci-tcst conditioning ” 

] Scot in ff 

(1) The trial*, vanul in munbei foi each test mi tli.it no 
accurate compaiison can he made of the sloics — eg, some tests had 
20 trials and othcis only five oi six The rough scoics that we 
gave arc simply foi the puipose of showing in a specific test how 
fai the child’s judgment is icmoved from dunce (uhcic the choice 
involves the coirect disci imination between <it least fom oi live 
objects) 

(2) . Mistakes made in the identification of objects othci than 
the plates, tlic "L" oi the pictuic fiamc aic not counted 

(3) . Tunis with symbols such as "thank you' weie not 
counted 

(4) Trials wlicic the child was asked foi the plate when 
none was present wcie not counted, since om childicn nt this period 
could be thus confused in connection with any of the woids thc\ 
used 

(5) Tiials weie counted wheie the child picked up the plate 
when anothci object was asked foi 

(6) . Trials where the child picked up the plate before the 
symbol was given were not counted. 

On account of the great nunibei of variable factois in each 
test, it is impossible foi us to make any general tabulation We 
arc thercfoic obliged to give individual leports of each test foi 
each subject 

In these lcpoits the following data will be given 1 the ages, the 
intelligence quotients, the number of conditionings befoie the tests, 
the nuinbci of tests and the trials pci test; the matenals for each 
test and tiial; the i espouses, the concomitant factois ami the test 
scores, as well as special comments 

In the lesponse column tile symbol means a coirect icspoiwe 
and the symbol " — ” means an incorrect lesponse — e g , " Plate 1 , -f~/ J 
means that the symbol “atc JJ was given and the child picked up 
Plate 1 “Clock — ’’ means that the child was given the symbol foi 
clock and picked up the wrong object 
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TABLE 1 


Conditioning Period 



Age 


Numbci of times “ate" 
was continuously repeated 


IS, 22 


100 


18 24 


100 


18 26 


91 


18 29 


100 


19 01 


44 


19 06 


73 


19 08 


22 


19 10 


10 




540 conditionings on 6 




test pcuods 


TABLE 2 
Tnsr 1, Age— 19.10 

Objects m the group on the fust trial a reel box: 2J4 x 2 l /z x 5J/£ inches, 
a flashlight, mckleplatcd, a gi ey lubber cat approximately S inches high 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 1 

+ 


2 

Plate 1 

+ 


3 

Plate 1 

+ 


4 

Plate 25 


Intioduccd with a blue package 
of mouth swabs perceptible 
thiongh cellophane Picked up 
Plate 25 immediately aftei the 
package 

5 

Flashlight 

+ 


6 

Plate 25 

+ 

(Packogc replaced bv mbber dog 
Test given in another loom ) 

8 

Plate 25 

+ 

Scoie- 

Went into a tantium at this 
point and the test had to be 
discontinued 

-83% 


C The Individual Reports of the Tests 
1 Subject 1 Sex— Git l, IQ— U0 

Comments on Table 3 Note that she failed on Plates 32 and 29 
in the beginning but latci by the association of similarity to Plate 23, 
identified Plate 25 and by further association between Plates 25 
and 29 succeeded in identifying Plate 32. 





LIVINGS ION WELCH 


277 


TABLE 3 
I'est 2, Age— 19 22 
Inter-test conditioning — None 

Objects in the gioup on the first tnal White box 2^ x 2 J / 2 x S J / 2 inches 
ved ball, dinmetei 6 inches, round, led rattle 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 1 

+ 


2 

1 

+ 


3 

1 

4- 


4 

32 

— 

Introduced with small white dog 

S 

29 

— 


6 

23 

+ 


7 

23 

— 


8 

23 

+ 


9 

25 

+ 

Introduced with small bottle 

10 

25 

+ 


11 

29 

+ 

Introduced with a sponge 

12 

29 

+ 


13 

29 

+ 


14 

32 

+ 

Introduced with a red box 

15 

32 

+ 

x 6X x 7)4 


Score — 80% 


Comments on Table 4 In this test the span of genet alization 
horn Plate 1 to 32 had begun to show signs of becoming set. 

Comments on Table 5 As will be found in all of these tests, 
any tuck or manner of confusing the symbols tends to weaken oi 
dcstioy the veibal association established. Trial 4, however, was 
counted as a failuie 

TABLE 4 
Test 3, Age — 20 06 

Intci-tcst conditioning — 43 on 3 test periods 
Objects in the group on the first trial, The red ball (as above) , a triangular 
block, plain wood, inch thick, 2 inches wide at base, a yellow box 

2J4 x x 5% 


Trials 

Objects 

Response 

Concomitant factors 

I 

Plate 32 

'+ 


2 

1 

4- 

Introduced with rattle 

3 

32 

4- 

Introduced with rubber heel 

4 

1 

+ 

Lost inteiest aftei this trial 



Score — 100% 


Comments on Table 6 It is significant that she picked up Plate 
32 three times in succession before the above recorded trials were 
given. She picked up tins plate the moment that she saw the group 
of objects and without waiting for the symbol "ate " Thus, the 
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TABLE 5 
Test 4, Acl— 20 22 

Intei-tcst conditioning — 89 on 5 test pet tods 


Objects in the group on the first tnal A white box 4x4x6 inches, an 
nnpntnteil square block 2x2x1 inches, a rubber cat, gicy, 8 inches long 


Trials 

Objects 

Response 

Concomitant factors 

1 



The symbol “thank you" was 


given while Plate 32 was in the 
gioup Handed the expenmen- 
ler the box (the nearest object 


2 

Plate 1 

+ 

at hand) 

Symbol "ate" given aftei the 
plate was introduced with a 
bottle 

3 

1 

J- 

As usual the plate was in a dif- 
feient position 

4 

Nu plate 

pi esent 

The symbol "ate" was given and 

5 

Plate 3 2 

+ 

she handed me the box aftei a 

6 

32 

+ 

moment of hesitation 

7 

32 

+ 


8 

32 

+ 




Scoie- 

-S5% 


TABLE 6 
Test S, Age— 20.24 
Inter-test conditioning — None 

Objects in the gioup on the first tnal A red rattle, a wooden cylinder 
8 inches long, a white box that was used in Test 4 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 32 




2 

27 

+ 


3 

27 

— 


4 

Rattle 

+ 


5 

Plate 1 

+ 

Introduced with a giey mbbei cat 

6 

1 

+ 

7 

1 

+ 


8 

1 

— 


9 

1 

+ 


to 

1 

4 - 


11 

Box 

— 


12 

Plate 1 

+ 


13 

I 

— 


14 

1 

+ 


15 

1 

Scoi e— 

- 61 % 


situation rathei than the woul itself piotluccd the tesponsc Test 5 
■followed two days after Test 4. The shmtness of the interval 
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might explain the child’s icsponse to the situation We tued lo 
keep later tet,ts at least 14 clays apait. During the intervals, wc 
gave the cliildiun a number of tests for othei stimulus objects in 
gioups so as to dcteiminc the stiength of additional vcibal 
associations. 

Note that the hist tual is lecoidcd as a tailuic The child was 


Objects 
a bant 4 
1 inch , 


TABLE 7 
Tni 6, Acc— 21 06 

Intel -test conditioning 50 on 2 test pcnods 
m the gioup on the lust trial A blue box 2% x 2^ x 5*4, a bottle 
J 0, .' K ’ a . n i ,,1 P nintccl wooden cylinder, 6 inches long, diametei 
the L clcsci died in the drawing, a clock, blue— diameter 5 inches 


Trials 


1 


Objects 


Response 


Concomitant factois 


No plate pi (.sent 
A clock 

No plate present 

No plate present 
No plate present 
No plate present 
No plnte pitsent 


+ 


1 he “I/’ right side up Picked 
it up when the symbol "ate" 
was given 

I lie symbol “ale" given Picked 
up the “L" which was upside 
down in a different position 
I he same as in Tual 3 except 
the "I" was light side lip 
I he symbol "ate" was given and 
the cylinder was picked up, 
The same as Trial 5 except the 
box yvas picked up 
The same as Tual 3 Trials 5, 


8 

Plate 32 

+ 

6, 7 counted as failures 

Symbol "ate" given and the "L" 

9 

32 

+ 

removed 

10 

32 

+ 


11 

The "L" 

— 

The plate was lemoved and sym- 

12 

Plate 1 

+ 

bol "ate" given Picked up the 
tiinngle The "]" was upside 
down 

13 

1 

+ 


14 

1 



15 

12 (gieen) 

— 

Inti odueed yvith a bottle about 

16 

Th e box 

+ 

2 inches long 

17 

Plate 12 (green) 



18 

12 (red) 

+ 


19 

12 (green) 

+ 


20 

The clock 

+ 


21 

Plate 12 (green) 

+ 


22 

27 (un- 




painted) 
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accustomed to being piaised when successful When she was not, 
as in this instance, she may have become discouraged 01 confused. 

Comments on Tabic 7 (a) Piecautions were taken in the first 

two tuals to avoid what happened in Test 5 where the child picked 
up the plate from the cue of the general situation before the symbol 
Hence, we gave hci the symbol foi an object that was not a plate. 

In Tnais 3 and 4 she generalized to the extent of including the 
"L" — of picking up the "L JJ when given the symbol “ ate ” This 
did not happen on the 5th and 6th trials It might have been 
because of our not having praised her in Tuals 3 and 4 The long 
part of the "L” had the same width and thickness as Plate 28 and 
was only 4 y<\ inches shorter. Heie is an instance of the generaliza- 
tion span extending from Plate 32 — 15^4 * K inches — to the “L “ 
The explanation may be that the child centeicd her attention on the 
Long part of the ”L JJ while the rest of this figure blended into the 
background 

(b) , That the former associations were still alive is manifested 
by the fact that when Plate 32 replaced the ”L” she picked it up 
in two trials She also made correct responses during the next two 
trials when Plate 1 replaced Plate 32. 

( c ) Her failures in Trials 14, 15, 16 might be explained by 
the fact that her attention and interest at this penod weic extiemely 
weak 

(d) The red color of Plate 12 in Trial 17 might explain the 
re-establishment of the concct association in this trial, despite the 
fact that her attention was still very poor 

TABLE 8 
Test 7, Age — 21 12 
Inter-test conditioning — None 


Objects in the gioup on the first tnal All of them weie unpamted as is 
Plate 32 which was used in this trial — a cylindci 8 inches long, a box 
6 x + x 2 inches, a triangle (base 2 inches) 


Trials 

Objects 

Response 

Concomitant factois 


1 

Plate 32 

+ 



2 

32 

H- 



3 

1 

T 

Placed in new gioup with red 

4- 

1 

+ 

objects the same color as 

Plates 

5 

1 

4- 

1 and 11 — a ball, box, 

poker 

6 

11 

4- 

chip 


7 

11 

4- 





Score— 100% 
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Comments on Table 9 It ,s to be noted that she d.d not once p.ct 

SKst ,e svmbo1 w '- h *** 

TABLE 9 
Test 8, Age— 22 0 + 

Inter-tcst conditioning— 90 on 1 test period 

Objects to the g.oup on the h,« B,„w„ ,„ v doE , whlte b „ ^ K 

x 5/ii iccl hand1e<l screwdriver 


Trials Objects 


Response 


Plate 32 
32 
32 


Concomitant factors 


32 

32 

32 


+ 


+ 

+ 


Score- 


Picked it u j> before being given 
tbc symbol Not counted in 
score 

The symbol "thnnk you’’ g,vcn 
Picked up the plate 
The same symbol g,ven She be- 
came Lonfiiscd and refused to 
make a choice 

The symbol "ate" was given 
The SMnbol "Thank you " given 
Picked up the box 
The symbol "ate" given 
The symbol "ate" given Intro- 
duced with grey mbber cat 
lOO^' 001 n * tcntl011 — no response 

Comments on Table 10 iTTsT^d ,h»T IhTchTTT 
frame was not induced by the child’s interest in the frame alone 
She was given no pia.se when she chose the f.ame which possibly 
m.ght have explained the change of choice m Trials 7 and 8 to the 

5“ pT ’ C i™ me .,. as , a T holc . rcscraW «l the square Plate I more 
. late 32, still the four sides individually resembled Plate 32 
more than they did Plate 1 In these paiticulnr trials, what was 
he ground and what was the form? Before attempting to answer 
tins question one would have to be certain that the verbal associa- 
tion was intact and that the child was giving full attention More- 
over, one would have to make certain that she was not being influ- 
enced by a special piefcrcncc for picking up one object or the othci 
iriespective of its possible association with the correct symbol The-e 
was no means of our furnishing this data 

2 Subject 2 

Comments on Table 12 There is a vague suggestion that the 
(irst none audit toned span of generalization, as manifested in the caily 
trials, was from Plate 1 to 27, but on the faint evidence we have, 
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TABLE 10 
Test 9, Agi- — 22 27 
Intei-test conditioning — None 

Objects in the group on the fiist trial A red box 2*4 J 2^ x 5^, the 
dark gold pictnic fiame described in the (hawing; the cylinder unpointed 

8 inches 


Trials 

Objects 

Response 

Concomitant factois 

1 

Plate 32 

+ 

Note, with the fiame 

2 

32 

+ 


3 

32 

+ 


4 

Bov 

4* 


5 

Plate 1 


Tntroeluce.fi with ball (led) She 




picked up the fiame Not 
counted incoirect 

6 

1 

— 

Chose the box 

7 

1 

— 

Chose flic box 

a 

7 

— 

Chose the box 

9 

1 

+ 


10 

1 


Chose the fiame 

11 

1 


Chose the frame 

12 

1 



13 

1 


Chose the fi nine 

14 

1 


Chose the fi nine 

15 

1 


Chose the fiame 



Seoi e — 62% 



TABLE 

11 



Conditioning 

PrRion 




Numbei of times "ate” 


Age 


w as continuously repeated 


20 12 


54 


20 14 


107 


20:17 


70 


20 19 


75 


20 '21 


101 


20 23 


105 


20 26 


30 




542 conditionings on 7 




test pcnods 


some might say that this span was fiom Plates 1 to 32 This 
span, however, may have been sti etched in virtue of the child's 
experience with Plate 27 We prefer to legal cl the shortci span 
as being the. initial unconditional genet nlization 
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TABLE 12 
Ttsr 1, Ac.i— 20 26 

Object, ... the g.m.p „„ the fi.st u,.| A grey lu bbc. c, a fl^hl.gb, 4" 
lung nickel, a ied box iy 2 \ 2]? 2 x 5/ b 


[‘unis 

Objects 

Rcspoi 

1 

Plate 1 

-h 

2 

1 

+ 

3 

No plate piescnt 

4 

Plate 27 

+ 

5 

Flashlight 

+ 

<) 

Plate 32 

4 * 

7 

1 


8 

27 

+ 

9 

1 

+ 

10 

I 

+ 

11 

1 

+ 

12 

1 

13 

Plate 1 


14 

1 

+ 


Concomitant factois 


i1r symbol “ an ” given Picked 
up the box 

(Intioduced with an unpnmtul 
tmngle— baic 2 indies) 

Intiodnccd with n iccl ball 
Picked ti]) the box 
Introdmcd with a sponge 
Not introduced with another 
object 

Symbol "thank you " given Picked 
up the ball 


bcoic — 75% 


TABLE 13 
Tisi 2, AGr — 21 01 

Intei-lcst conditioning— 110 on 1 test pctiud 
Objects in the gioitp on the fiist tunl The clock, a red , attic, and the 

red box 


* nn * a Objects Response 


1 Plate 32 -f 

2 32 


3 32 + 

4 Clock -[- 

5 No Plate picscnt 

6 Plate 32 — 

7 32 — 

8 32 — 

9 32 — 

10 No plate picscnt 

U Plate 32 — 

12 32 + 

13 1 

14 1 


Concomitant factors 

The s> m bo 1 “thank you” givei? 
Picked up Plate 32, hut given 
no credit 


Picked up the ball 

The sunbol “ate" was gi\cn 

Picked up the ball 

Pic ked up the box 

Picked up the ball 

Picked up the clock 

1 he symbol "ate" given Picked 
up the box 
Picked up tbe box 


Score — 27% 
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Comments on Table 13 The confusion tiials in this the 2nd 
test were perhaps piemature and may explain the large percentage of 
failures 

TABLE U 


Test 3, Aon— 21 IS 

Intel -test conditioning — 102 on 2 test periods 
Objects in tlie gioup on the fiist trial The icd ball and box and triangle 


Trials 

Objects 

Response 

Concomitant factors 

1 

Ball 

+ 


2 

Plate 32 

+ 


3 

32 

— 

Picked up the box 

4 

32 

+ 


S 

32 

+ 


6 

1 he "L" 


No plate in the group The "L" 
right side up Tlie symbol 
"ate" given and he picked up 
the box 

7 

The "L" 

— 

The symbol "ale" given and he 
picked up the hall Not counted 

8 

Plate 1 

— 

The ‘"L" removed, Picked up the 
box 

9 

1 

+ 


10 

1 

— 

Picked up the box 

11 

1 

Con din on iti g 

” 

Picked up the box 

The experimenter pointed to 
Plate 1 and said "ate" once 

12 

Plate l 

+ 

Special cate taken in changing the 
position of the plate in the 
group when he was not looking 

13 

1 

+ 

Last 3 trials not counted 

14 

1 

+ 

Scoie— 

-55# 


Comments on Table 14 Note that ill this test the child did not 
include the "I." m the generalization span. 

TABLE is 
Test 4-, Age— 22 '04 
Inter-test conditioning — None 

Objecis in the group on the first (rial The flashlight, the box of swabs, 

a red rattle 


Trials 

Objects 

Response 

Concomitant factors 

1 

Flashlight 

+ 


2 

Plate 32 

+ 


3 

32 

+ 


+ 

1 

+ 

Introduced with (he red ball 

5 

I 

+ 

Score- 

Lost interest after this trial 
-55# 
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Com men ! r on Tabic 16 Subject 2 did not include the tiumc in 
his span of Rcnei.ilizntion, even when Plate 1 was substituted for 
Plate 32 A companson with Ins behavioi «ind that of Subject 1 
uiulet the same cucumstunces is interesting 

TABLE 16 
'J isr S, Ar,i — 22 08 
Imci-lcsi conditioning — None 

T lie objects in iIil gi on p on the fiist trial '1 he red ball, the nihliei cat and 
the frame (slc the mechanical di awing) 


1 1 1 a Is 

Objects 

Response 

Concomitant factors 


1 

Plate 31 

+ 

Chose the 
fiamc 

plate 

l atlicr 

than 

the 

2 

31 

+ 

Chose the 
fi nine 

plate 

i athci 

than 

the 

3 

31 

+ 

Chose the 
fi nine 

plate 

i atliei 

than 

the 

4 

1 

4- 

Chose the 
fi amc 

plate 

i ather 

than 

the 

5 

I 

+ 

Chose the 
fiame 

plate 

i nthei 

than 

the 

6 

1 

+ 

Seme— 

Chose the 
fiamc 

■100% 

plate 

i alhei 

than 

the 


TABLE 17 
Trsr 6, Aon — 25 0+ 
Inter-lcst conditioning 


Objects 

in the gioup 
\\ lute 

on the fiist dial 
box 2Vi x 2 y 2 x 

A large sponge, tlie triangle, a 
5)4, the red ball 

Pnals 

Obiccts 

Response 

Concomitant factors 

1 

Plate 1 

+ 


2 

1 



3 

1 

— 


f 

1 

+ 


5 

Ball 

+ 


6 

Plate 1 

+ 


7 

Ball 

+ 


8 

Plate 1 

+ 


9 

32 

+ 

Intioduccd with a 1 mcli bottle 
and a large yellow flower 

10 

32 

+ 


11 

Box 

— 


12 

Platt 32 

+ 


13 

32 

+ 


14 

1 

— 

Introduced with a glass fmu jai 
lie chose the jai 

15 

1 

+ 

Scoie— 83% 
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3 Subject 3 
TABLE IS 


Conditioning Plriod 


Age 

Numbei of times "ale” 
was continuously icpeatcd 

20:04 

100 

20:06 

100 

20 08 

91 

20*11 

100 

20 13 

73 

20 15 

22 

20 18 

12 


498 conditionings on 


seven test penods 

Comments on Table 19. 

There is the suggestion of the first un- 

conditioned generalization span being fiom Plate 1 to Plate 25 In 

this same test, however, as 

in othei cases, the span seems to widen 


as fai as Plate 32. 


TABLE 19 
Tiisi 1, Age— 20 20 

Objects in the Rioiip on the fiist ti ml The icd bnll, the rattle, the white box 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 1 

T 


2 

1 

H' 


3 

1 

+ 


4 

Ball 

+ 


5 

Plate 25 

+ 

Intioduced with the triangle 

6 

25 

+ 

7 

29 

— 

Intioduccd with the flashlight 
Chose i attic 

8 

29 

+ 


9 

29 

— 

Chose the flashlight, 

10 

32 

+ 

Intioduced alone 

11 

32 

+ 

Scoie — 80% 


Comments on Table 21. Heie again, we find the collect asso- 
ciation broken down by giving tile child the symbol when the object 
to which it hacl been associated with m his mind was absent. The 
symbol "Thank you” did not confuse this child as much as it did 
some of the otheis. 

Comments on Table 22. In Tnals 5 and 7 he chose the block 
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TABLE 20 
Ti'sr 2, Age — 20 2+ 
Inter-test conditioning — None 


Objects in the groups on the first trial A yellow box 2]/ 2 x 2J4 x 5J4, 
the unpainted wooden cylinder, the rubber cat — gray 


'Trials 

Objects 

Response 

Concomitant factors 


1 

Plate 32 

4- 



2 

l 

+ 



3 

32 

4- 

Intioduccil with the red hall 


4 

1 

4- 



5 

32 

— 

lie chose the cvlmdci 


6 

Pl.ite 30 

4- 



7 

32 

4- 




Score— 85% 


TABLE 21 

TrsT 3, Age — 21 22 

Intcr-test conditioning — 16 on the test period befoie the testing day. 
Objects in the group on the fust trial- The white box, red ball, flnshlighl, 
squaie block 2x2x1 inches 

1 nals 

Objects 

Response 

Concomitant factors 

1 

Plate 32 

4- 


2 

No plate present 

The symbol "ale" given Chose 
the block aftci several moments 
hesitation while looking over 
ihe objects 

3 

Plate 32 

— 

Chose the box 

4 

32 


T he symbol "Thank you” given 
Chose the plate 

5 

32 

+ 

The symbol "ate" given 

6 

32 

— 

Chose the block 

7 

32 

+ 


8 

Ball 

+ 


9 

Plate 1 

+ 

Intioduccd alone 

10 

1 

+ 


u 

1 


The symbol "Thank you" given 
Chose the plate. 

12 

1 

4- 

The symbol "ate" given 

13 

1 

+ 



Score — 88 

% 


when the symbol "ale” was given with no plate piesent Tilts block 
being squaie had the same piopoitions as the first plate. Certainly, 
this choice was an intelligent act Howcvei, rather than giving In in 
ci edit we did not count these tiials in scaling He was credited 
with tailuie on Trial 13. 
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'I ABLE 22 
Tisr 4, Ac,h — 21 24 
Intct-test conditioning — None 

Objects in the pi oil p on the hist trial A small month , , 

thc clock > the squaie block, the Je d box: 2^ x x 5y } n ‘ ck c 1 


Tunis Objects 


Response 


10 

n 

12 

13 

14 


Clock 
Plate 1 
1 

32 

No plate present 
Plate 32 

No plate present 
Plate 32 
32 

No plate piescnt 
Plate 32 
32 

32 

32 


+ 

+ 

+ 

+ 


~h 

+ 

+ 

+ 

+ 


+ 


Concomitant factors 


Sroie — 90% 


Inti otl u ceil with a sponge 
Thc s>mbol "a te” given 
the block 

Chose the block 

Refused to make a choice 

The symbol "thank you ‘ 
Chose the plate 
Chose tlie block 
Chose the block 


Chose 


given 


TABLE 23 
Test S, Acc — 22 01 

Jiiter-tcst conditioning^! 02 on 2 test periods. 

' " ** Em,p XfL“ T ^ 


Tunis 


Objects 


1 


Response 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


The “L“ 

Thc "L" 

The "L" 

Box 

Plate 32 
32 
32 
32 
1 
1 
1 
1 
1 

12 (Green) 
12 (Green) 
12 (Gieen) 
12 (Gieen) 

No plate present 

Plate 12 (Green) 
12 (Green) 


+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

T 


+ 


Concomitant factois 


Right side „p and no plate piesent 
He chose thc ball 


Inti ocl need with giay rubhei cat 
He chose thc mouth oignn 


1 he symbol "thank you » glV en 
Chose the plate 

ihc S b« Ql " ate ” g '' Cn Chose 


- 90 % 
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Comments on Table 21 Wheicas Subject 2 did not include the 
,C L" in Ins gcneiah/ation span, botli Subject 1 and tins subject did 
This is paiticul.ulv obvious m the above test 

TABLE 2+ 


Tisr 6, Aci — 23 07 
Inter-test conditioning — None 


Objects 

in the group on the first trial- 

— ’Ihc clock, the led box and the 



mangle, as well 

a s the " L “ 

I unis 

Objects 

Response 

Concomitant i.iums 

1 

Plate 32 

+ 


2 

32 

T 


3 

Clock 



4 

The r 'L" 

+ 

No pine present 

5 

Plate 1 

+ 

Intioduccd alone 

( 

1 

T 


7 

11 

+ 

C’ulov — giecn 



Seme — 100% 



TABLE 

25 



Trsi 7, Ac.!- 

-21 23 

Intel- 

lest conditioning — 12 on the test peuoil tint preceded the test 

Objects 

in the gioup on 

the hist trial The white box, cylindci and giay cat 

1 i mis 

Objects 

Response 

Concomitant factors 

1 

Plate 32 


Picked up the plate befoie the 




symbol was given Not counted 

2 

32 


The nonsense syllabic "Acid" 




given Picked up the box Not 
counted in the score 

3 

32 

+ 

The symbol " ate " was given 




Dropped the box and picked up 
the plate 

4 

32 


The symbol "thank you” was 




gnen Chose the plate Not 

counted on the seme 

5 

32 

-h 

The symbol “a‘e" given 

6 

32 


The symbol "thattk you ” given 




Chose the box 

7 

32 

+ 


S 

8 

-1- 

Introduced with red ball 

9 

8 

-1- 


10 

8 

T 




bcoie — 100% 


Comments on Table 27 Only in Tu.il 3 did the child choose 
the fiamc instead of Plate 1 when the symbol was given Here 
again, the piohlcm of what is the giound and what is the form anses 
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TABLE 26 
Test 8, Acp — 22,00 
Inter-test conditioning — None 


Objects in the group on the fiist ti ml * The clock, the triangle anti the red ball 

Trials 

Objects 

Response 

Concomitant factois 

1 

Plate 32 


Choice made without any symbol 




No ci edit, 

2 

32 

+ 

Choice made without rf«j> svmbol 




No credit. 

3 

32 

T 

Choice made without any symbol 




No credit. 

V 

32 

+ 

Choice made without any symbol 




No credit 

5 

I 

+ 

Choice made without any svmbol 




No credit 

6 

I 

+ 

Plate 1 hidden in a corner lie 




had to search foi it He did 




not begin to scaich until the 




symbol "ate” was given 

7 

Clock 

+ 

Plate I in the gioup. 

8 

Triangle 

— 

Plate 1 in the group, Chose the 

k n fl 

9 

Plate 1 

+ 

Dilll 

10 

Clock 

T 

Plate 1 m the group 

11 

Triangle 

— 

Plate 1 in the group 

12 

Plate I 

+ 




Score — 100% 



TABLE 27 



Test 9, Acc — 22 16 


Inter-test conditioning — 42 

on preceding test period 

Objects ill 

the gioup on the first trial The gray cat, the red box, the cylinder 

Tunis 

Objects 

Response 

Concomitant factors 

1 

Plate 32 

+ 


2 

32 

4- 


3 

1 

— 

Introduced with the frame, Chose 




the fininc 

4 

1 

4- 

With the frame piesent 

5 

1 

T 

With the frame present, 

6 

32 

+ 

With the fiame present 

7 

1 

+ 

With the frame present 

8 

1 

+ 

With the frame present 



beme — 87% 



4 Subject 4 

Comments on Table 29 Hete 

the fiist unconditioned generalize- 

tion span seems to be fiom Plate 1 to Plate 12. This vould make 


hci span (nonconditioned) about one-halt that of the othei subjects 
If this is so, avc have no explanation to offer 
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TABLE 28 
Condi honing Period 

Begun at age — 21 03 Ended at age— 22 2S involving 597 conditionings 
on 16 test periods 


TABLE 29 
Tlst 1, Aci — 23 28 

Objects in the gioup on the fust tnal The rattle, tin. ltd box .mil a man 
si7c black rubbei heel 


Trials 

Objects 

Response 

Concomitant lactois 

1 

Plate 1 

+ 


2 

1 

+ 


3 

1 

+ 


4 

29 

+ 

Wt neglected to inUoducc it with 
another object The stick seemed 
to attract her attention On the 
next ti ini slit failed 

5 

29 

— 


6 

24 

— 


7 

4 

+ 


8 

18 

— 


9 

12 

+ 

Coloi — Gieen 

10 

12 

+ 

Coloi — Green 


Scoi c— -Gcnci al- 

— 70% — Por tuals 

on Plate 1 to 12 — 100% 


TABLE 30 
'1 lst 2, Age — 24 05 

lute i -test conditioning — 79 on two test peuotls 
Objects in ihe gioup on the first dial The led box and ball and ltihbci heel 


Trials 

Objects 

Response 

Concomitant factors 

1 

Plate 1 

+ 


2 

1 

— 


3 

1 

+ 

Chose the red box 

4 

1 

+ 


5 

1 

+ 


6 

Bali 

+ 


7 

Plate24 

+ 

Color — Yellow — intiodnced wilh 
mouth organ 

8 

24 

+ 


9 

24 

+ 


10 

32 

+ 

Introduced alone 

11 

32 

+ 


12 

32 

+ 

Scoi e — 90% 
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Since Snhjcd 4-, m fill the othei tests, wits somewhat uncoopciativc, 
vve tew, tided hei with candy, when she scoicd coticctly 

Comments on Table 30 Hcie the span •'picad to the fullest extent 
of our sc.de 

1 ABLE 31 


1 lsi 3, Age — 24 OS 
Inter-test conditioning — None 


Objects 

in Hie gioup— 

-The white 

bov, the red ball, the lubbei cat 

'I 1 i.i Is 

Objects 

Response 

Concomitant fnctois 

1 

Plate 1 

+ 


2 

1 



Chose the white bov 

3 

1 

Reconditioned 
Plate t— 15 
limes 

10 

Chose the icd hall, 

4 

1 

+ 


5 

1 

+ 


<> 

1 

+ 


7 

24 

+ 

Intioduced with the screwdrivci 

S 

21 

+ 


9 

24 

+ 


10 

24 

+ 


]J 

32 

+ 

Intioduced with the month oig.in 

12 

32 

+ 

Score- 

Intioduced with the mouth oignn, 
-83% 


TABLE 32 
Tfs t 4, Ace— 24 12 

Intel -test conditioning — 15 conditionings on l test period 


Objects u» the group on the fiist tmV The ted ball, the lubbei cat, a toy 
white dog 1 */2 inches long 

Tunis 

Objects 

Response Concomitant faetois 

1 

Ball 

+ 

2 

Plate I 

+ 

3 

Ball 

+ 

4 

Plate 1 

— Chose the dog 

S 

Ball 

— 

6 

PI ate 1 

— Chose the ball 


Reconditioned to 


Plate 1- 

-20 


times 


/ 

Plate l 

+ 

8 

1 

+ 

9 

Ball 

. — 

10 

Ball 



11 

Ball 

— 

12 

Ball 

— 

13 

Chnu 


14 

Plate 31 

+ 



Scote — 66% 
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Comments on Table 32. Note that in every one of the five tuals, 
which involved the irutle, the child made an inconect choice. Here 

TABLE 33 
Iist S, Aof — 24 16 

Intel -test conditioning — 17 on (he test pcnod pieccding 
Objects in the gioup on the lust ti ml The squnic wooden block, the gra> 
cat, the icd l attic 


i mis 

Objects 

Response 

Concomitant factois 

1 

l’latc 1 

+ 


2 

1 

-1- 


3 

1 

— 

Puked up the rattle 

4 

1 

-h 


5 

1 

-1- 


6 

1 

+ 


7 

Rat Lie 

— 

Gave Plate 32 which had been 
substituted foi Plate 1 

8 

Rattle 

— 

Gave the cit 

9 

Plate 32 

— 

Gave the block 

10 

Rattle 


Gave the 1st plate, substituted 
foi Plate 32 Counted incorrect 
in tile seating 

11 

Rattle 

— 

Gave the eat 

12 

Plate 1 

+ 


13 

Rattle 

— 

Gave the cat 

1 1 

Plate 1 

— 

Gave the i attic 

15 

24 

+ 



Scot e — 70% 


TABLE 34 
Tpst 6, Acl — 24 19 
Intei-test conditioning — None 

Objects in the gioup on the first Inal The red hall, the white box, tlic 

rubber heel 


I i ials 

Objects 

Response 

Concomitant fattens 

1 

Ball 




2 

Plate 1 

-1- 


3 

1 

+ 


[ 

Ball 

+ 


5 

PI ate 1 

+ 


6 

32 

+ 

Inliodueed alone 

7 

32 

+ 


S 

32 

+ 


9 

Ball 

+ 


10 

Plate 28 

— 

Coloi — Gieen She picked 

heel 



294 


JOURNAL OF GENETIC PSYCHOLOGY 


is an excellent example how a child mav leact in a multiple choice 
test of this sort when no association exists between the symbol and 
the correct object. 

TABLL 35 

The Scores oi the Generalization Tests 


Number 

Subject I 

Subject 2 

Subject 3 

Subject 4 

1 

83 

* 75 

80 

70 

2 

80 

* 25 

85 

90 

3 

100 

* 55 

88 

83 

4 

85 

100 

90 

66? 

5 

61 

100 

90 

70 

6 

75 

83 

100 

87 

7 

100 


100 


8 

100 


100 


9 

62 


87 


Average 

73 4 

73 

91 1 

77 7 


•Low scores due to prcinatuie confusion tnnls 


D. Summary and General Comments 

The object of this study was to observe the generalization span 
of four children below the two-year age level The materials used 
were a series of plywood plates — 32 in number — which varied in 
foim and size from the lowest, 8x8 inches, to the highest 15% x 
inches. The diffeiential between all of these plates was an in- 
crease of inch in one dimension and a decrease of % inch in the 
other. A fiame and a caidboard “ L" were also used (Figure 1) 

1. While it took over 500 repetitions during a period of many 
weeks to build up a significant association in the minds of the 
children between the symbol "ale 11 and the vision of Plate 1, we 
discovered that this same association, without furthei conditioning 
included plates high up in the scale On the first trial Subject l’s 
span ranged from a plate 8x8 inches (Plate 1) to a plate of a 
different coloi 14 x 2 inches (Plate 25). Subject 2’s span, on the 
first trial was fiom a plate 8x8 (Plate 1) to one 14 y 2 x V /2 
inches (Plate 27), that of Subject 3’s span was the same as that of 
Subject 1. Subject 4’s span, on the first trial, did not extend beyond 
the range of fiom a plate 8x8 inches (Plate 1) to one 10J4 x 5J4 
inches (Plate 12). 

The fit st span of generalization in the first tests of Subjects 1, 2, 
and 3 might have been wider if we had jumped immediately from 
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Plate 1, in these instances, to plates higher than Nos 25 and 27 
This was a mistake on oui part which we avoided in the case of 
Subject 4 In these same tests most of the first thicc subjects 
extended their generalization span to Plate 32, but only afte> having 
made a narrower span first 

2 Two of the childicn were given nine tests and two wcic 
given six tests over a peiiod of many weeks The total numbci of 
trials for all of these tests was 352 Throughout these tests the 
same span of generalization was maintained Once these cluldicn 
had spread then generalization fiom Plate 1 to Plate 25 — 8 \ 8 
inches to 14 x 2 inches, or thereabouts — it icquiled only two oi 
thicc trials at the most foi them to extend the span up to the List 
plate, which was 15)4 x inches This all of them did by the end 
of the second tests Plaving generalized, for example, so as to 
include Plates 1 and 25, it was an easy mattei for them to gen- 
eralize still fuithci, namely, from Plate 25 to 32, resulting in a 
total span of fioin 1 to 32 The lapiditv of the conditioning in- 
volved in this spread of the generalization span cannot be explained 
in terms of sudden acceleration of maturation oi a maiked increase 
in the ability to form associations, for even at the time that these 
tests were being completed all of oui subjects, as oui recoids show, 
required several bundled conditionings ovei a period of from 10 to 
14 days before they showed any signs of having added any new 
words to then subvocal vocabulancs 

3 Thcie was no evidence that the genet ahzation tests could be 
used as an accurate gauge of a child’s initial generalization span nor 
that tlieic was any coi relation between tins phenomena and the 
child’s genenl intelligence, 

4 The gcnciahzations made in these tests seemed to be based 
on similarity of foim lather than on colot , even in eases wlieie 
the shades of the plates and those of other objects in the group 
wcie almost the same and the shapes of the plates, included in 
the generalizations, wcie very lcmotely similar — see, in par- 
ticular, Test 7 of Subject 1 This is in strict agiccmcnt with 
the results of Brian and Goodenough’s expci unents on the relative 
potency of color and foim perception of children below the age of 
24 months (1) Of couise, the generalizations of our children 
were not based on puic foim but on the combined characteristics 
of form and aiea The calibration of the form of the plates 
necessitated the giaduatcd diminution of then aieas. 
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5 In some cases the childien not only generalized from Plates 
1 to 32, but included in then span of generalization a caidboard 
(r L" and a pictuie frame. Though the long part of the "L JJ was 
of the same width and thickness as Plate 28 and almost as long, 
it might have been expected that its bottom would so change the 
total configuration that the child would fail to associate it with 
the symbol for "plate. 1 ' If the generalization span of children at 
this age can extend this fai, when but one or two qualities aie 
essentially involved — form and size — it might be possible for the 
span to extend still fintbcr foi such childien when essential qualities 
gieater in number arc piescnt. 

6 The tests showed that below the two-yea i age level it was 
extremely easy to destroy verbal associations by giving the children 
symbols for objects not present 

In a subsequent paper we shall publish data showing the success 
that these same subjects and 20 others had in discriminating these same 
plates Two of the childien used in the present tests weic able to 
distinguish the 8" x 8" plate from the 8^4" x 7%" plate. One dis- 
tinguished the 8" x 8" fiom the 8 x plate about the time 

the generalization tests wcie being completed 

In anothci papet we shall publish figures showing the changes 
that take place in the geneialization span in the process of mental 
development by com paling the lesults of tests with childien at the 
age levels of 24, 36, and 48 months. 
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ABILITIES OI< INFANTS DURING THE FIRST 
EIGHTEEN MONTHS* 

San/iirl S /'its Reseat eh his ilnle, lultoeh College 


T W. Richards and Virginia L Npison 


A \aiu-tv of evidence from man\ points of view lias been adduced 
to dcscube and explain the cmcigcnce of bchavioi duuug infancy 
Developmental ptoblems have been a mat or mtcicst in Gcscll’s work 
Im a number of years, and moic recently Halverson (8), Slinlcy 
(17), and othcis have ptoduccd much significant material in this 
field Basic to the quantitative estimation of patterns of hchavioi is 
the ci cation of tests, a task to which Gcsell early devoted himself 
Attempts to standai dizc Gesell’s habv test situations oi situations 
like them have been made by several investigators (2, 3, 4, 12, 14, 
15) 

We know of no attempt so fai to analyse the lesults of habv test 
mateiial by means of factoi analysis, it is the purpose of this paper 
to picsent such analysis of test lesults seemed from children at 6, 
12, and 18 months The Gesell tests wcie used at each age level, 
\n the manner described by Gesell (7) Earlici papers (14, 15) 
have descubed the test lesults in detail; tins study will be limited 
to the correlational and analytic pioceduics, lesults, and mtcipicta- 
tion 

Eighty infants weie used at each age level, about 40 pci cent of 
the infants *a\ ere included in each gioup, so that the study is longi- 
tudinal m ceitain lespccts. Sexes were distiibutcd about evenly 
Child ten avcjc tested within foui days of the six months birthday, 
five dais ot the one yeai luithday, and seven days of the eighteen 
months both day 

The split half reliabilities of the total tests at each age level wcie 
obtained b\ using items alternating in difficulty, For these coricla- 
tions all items wcie used (not only those used in the factoi analyses) 
The collected coefficients Aveic as folIoAvs' 6 months 89, 12 months 
84, 1 8 months ,79 

^Received in the Editoiial Office on September 26, 1938 
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The total test scores intci con elated as follows, six with twelve 
months, 72, six with eighteen months, 42, twelve with eighteen 
months, 56 


Item Intercorrelations 

For the intet correlations alt tests were used at each age level which 
were passed by at least 25 .and not more than 75 pci cent of children 
and which were not contingent upon one anothei (For example 
since all children who walk can stand, standing was rejected and 
walking retained at twelve months ) This selection of items per- 
haps eliminated seveial winch rnav be considered as particularly diag- 
nostic, and the icjection of which may leave the schedule a difteient 
instillment than Gcscll described. To out observation, howevci, the 
items in the middle 50 pci cent ,nc seasonably i ep resen tativc of the 
area tested by tire total schedule at each level 

Tetinchonc coefficients weic used throughout. On a group of 80 
childicn, the tetraclioiic coefficient has a standaul enor of from 00 
to .22, depending on its size and the degiee to which the two vari- 
ables split the gioup evenly The modal standard error at 17 
indicates that a coefficient had to be ,50 oi bettci to he. very signifi- 
cant of mtericlationslnp. 

Two types of factoi analysis wcie used, the method of multiple 
factors, for which Thurstonc’% accounts (20, 21) wcie used as 
guides, and the bi -factoi method of Spearman and Holzingcr for 
which Holzingci’s accounts were used (9, 10) 

The mtcrcoi relations at each age level appear in Tables 1, 2, and 
3 We shall not pause to examine the coefficients at this point more 
than to point out the intei cstrng fact that mtercorrelations aie great- 
est foi the six months gioup and least for the twelve This fact 
meiils considciation in the light of the findings of seveial studies 
which show that foi a given batterj' of tests mtci correlation diops 
with increasing age (and expenence) These considerations will be 
treated in the discussion 

Multiple Factor Anaiysis 

Two criteria were used in the multiple factoi analyses to indicate 
when to halt the exti action of factors, the sigma of lesiduals cnteiion 
suggested eaiher by Thru stone, and the criterion recently proposed 
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Correlation Matrix, Six Months 
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Correlation Matrix, Eighteen Months 
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(21) Sigmas of successive tables of lesiduals me picsentecl in Table 
4 It will be seen that, by companion with the sigma of the onginal 

TABLE 4 


Sigma of Oricinal Coefficients, and of Rfsiduals in Succeeding Matrices 
for Six, Twelve, and Eighteen Months’ Groups 



Six months 

Twelve months 

Eighteen months 

Correlation 

215 

U8 

,247 

1st Residual 

148 

143 

182 

2nd Residual 

093 

111 

149 

3rd Residual 

083 

093 

138 

Sigma of original coefficients 17 

17 

17 


coefficients, the vat lability in the case of the six months data chops 
to the eiror point aftei extinction of one factoi In the case of 
the 12 months material coefficients and successive icsidunls aie at all 
points below the erioi limit The 18 months matcnal pcimits two 
factois before this point 

The entenon data arc picsentecl in Table 5 On the basis of this 


TABLE 5 

Thurstonb-Tucker Phi Criterion for Six, Twrcvp, and Eighteen Months’ 

Analysis 



Six months 

Twelve months 

Eighteen months 

Criterion 

9+12 

9286 

9375 

Factor 1 

5141 

6768 

6261 

2 

7857 

8774 

8918 

3 

93(14 

8839 

9324 

4 


9320 



criterion, the 6 months and 18 months data evidence two factois, 
and 12 months data thicc 

These conflicting tcsiilts lcgauhng the factois evidenced bv mul- 
tiple factoi analyses of these data suggested that the factoi loadings 
themselves should be consulted befoic any conclusion was made 
Examination of the factoi loadings in each analysis and of lotated 
factoi weights suggested that thcie weic two factois of impoitanec 
at each level. However, at 12 mouths, analysis has been made of 
three factois as well The material to follow will treat, theiefore, 
of single factoi matrices at 6 and 18 months, and of two such 
matrices at 12 months. 
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TABLE 6 

Factor Pattern, Communalitv and Rotatid Loadings, Six Months 



Unrotated 

A'l K 2 

IP 

Rotated 

I II 

Music Laughs 

610 

660 

808 

87 

23 

Music Stops ciying 

420 

— 715 

731 

86 


Looks for fallen object 

686 

— 391 

623 

67 

42 

Throws object to flooi 

710 

— 267 

575 

57 

50 

Takes bottle ill and out mouth 

686 

— 267 

.542 

5G 

48 

Reaches foi spoon 

.777 

— 089 

612 

4+ 

64 

Splashes in tub 

344 

— 20V 

.160 

34 


Regards pellet 

568 

080 

,329 


54 

Bangs spoon 

576 

234 

.387 


62 

Drops one for third cube 

688 

124 

489 


67 

Stepping movements 

707 

228 

552 


73 

Exploiatoiy manipulation 

820 

200 

712 


82 

Reaches foi dangling i ing 

791 

263 

695 


82 

Pats table 

775 

428 

78 V 


89 

Manipulates one hand 

823 

397 

835 


91 

Secures cube 

908 

280 

903 


93 

Inhibits head and one hand 

910 

440 

1 022 


1 00 


Table 6 picscuts the umotated and lot.itcd factoi loadings foi 
the six months gioup 1 The stiuctuic picscnted In the columns to 
the right, headed I and II, is quite oithogonnl TJic factoi s may be 
designated as an aleitna j factor and a mntoi factoi The motoi 
factoi is picsent in some dcgicc in piactically all tests, piobahlv 
because of the obvious fact that all bchavioi at this cailv level is, 
in a sense, motoi, at least in cxpicssion Factoi I is picsent most 
heavily in those tests which seem to imply (a) distance lcceptton 
and (b) playfulness The tcim aleitncss has been used to chaiac- 
tenze tile gioup 

In another study (14), it was shown that the items teqwds pellet 
and splashes in tub con cl a ted most highly with the Stan foi d-Binct 
at thice ycais Accoiding to oui intcipietation both items would 
seem to possess an element of aleitncss. However, legauls pellet has 
no alertness satuiation, splashes in tub has no motoi factor. This 
anomaly is cxemplaiy of the fact that the factoi ihaiactci nations 


1 In n previous report (16) these weic presented, and ticated as if three 
factors were significant These factors were described as a ftlotoi factor, 
an Aleitncss factor and a general or halo effect factoi Subsequent analy- 
sis bv means of cori elating the factor scores indicated that the motor and 
general factor were correlated 94 It is seen above, also, that the criteiion 
suggests that there are only two factors 
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Accepts third cube 548 ,411 —298 469 

Climbs 660 327 209 .543 
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ate not nice, logical indices of system in the tests used; tlicic are 
diffeicnt exceptions which do not confoim 
The twelve months analysis, in two configuiations, is piescnted 
in Table 7 

Rcfeicnce to the column headed Ir will show (r/ ) that the third 
factor adds very little to the commonality over and above that 
conti ibuted by the (list two factois and (Z>) that the communahty 
of the aveiagc test in the 12 months analysis, even if three factors 
aic used, is considciablv less than that of tests in the six months 
analysis The mean h 2 values at six months compared with those 
at 12 months was 633, while the latei tests yielded, fm two factors, 
.333, and for thice factois, 399 Obviously, tins difference is an 
expression of the lowei conclation at 12 months, mentioned above 
In terms of factoi theory, it is dear that the 12 months battery 
lcpicscnts a gioup of tests with moic specific factois than those at 
six — tests tending to measuic moic discrete functions 
Plan I in the lotated system at 12 months suggests again the 
oithogonal arrangement dcmonstiated at six months Again there 
is a motor factoi (II), and a factor composed of alertness items 
like pointing to things at table, dangling ting, etc. (though lues to 
put on shoes docs not possess this factoi ) The two language items 
have the greatest saturation with the nleitncss factoi, so that the 
factor may be designated as alei tness-language Incidentally, these 
language items had gieatci predictability foi later mental status 
than did most lemaimng items at 12 months (15) 

Plan 2 is no aid in intei pictation Factor II' seems to be the II 
of Plan 1, but Factoi I' and IIP aic picscnt in a vanctv of tests, 
without appaient logic This fact plus the doubtful comnuinahtv 
contnbution would suggest that Factoi III' is an aitifact, — a func- 
tion of enor 

Tabic 8 picsciUs the umotated and lotatcd factor loadings of 
tests used in the 18 months analysis 2 Hcie the communnlitv of 
the tests is considciablv above that of tests at 12 months, at a mean 
of 479 compared with 333, but it is less than the mean of .633 
at six months Wc may sav that the 18 months tests have more m 
common with each othei,— aie less specific — than the tests at 12 

2 Mr James McDowell deserves thanks for the woik lie did on the 18 
months material 
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TABLE 8 


Factor Paturn, CoMMUNArny and RoTArrn Loadings Eighteen Months 



Kl 

1(2 

Ir 

I 

II 

Two or more wouls together 

669 

491 

689 

83 


Blocks, Town of four 

742 

386 

700 

82 


Repeats things said 

815 

286 

,7+6 

80 

32 

Picture 11, names one object 

853 

170 

757 

76 

43 

Picture Points 3 or more objects 

869 

090 

763 

71 

50 

Asks for toilet 

786 

141 

638 

69 

41 

Asks foi things at table by wouls 

586 

351 

467 

67 


bays “hello, 1 ' “Thank you” 

+76 

,2+4 

286 

52 


Listens to stones and pictuies 

472 

,159 

248 

46 


Points lo 2 or more pa its of body 

542 

— 203 

335 

28 

51 

Bladder control 

481 

—.150 

254 

27 

,43 

Uses spoon well 

220 

— 067 

053 



Performance box stpiarL 

+29 

— 362 

315 


55 

Founboaul Shown 

419 

— 380 

320 


56 

Places cube in cup, (date 

435 

— 404 

352 


59 

Formboaid cuele 

658 

— 552 

738 


85 


months This would beai out the suggestion above, that the 18 
months test coveis a moie lestucted aica than the 12 months test 
Eithet ccitain functions measured at 12 months have diopped out 
of the developmental pictme, or tests foi them aie i ejected because 
they are not regarded as worth sampling at 18 months 

Rotated loadings at 18 mouths suggest again the rnntoi and aleit- 
ness-lauguage factois Theie is an mci cased numbei of impure or 
mixed tests, liowcvcr, indicating that the Gescll tests at this level 
tend to be mote complex, — to involve mixtures of functions moie 
than do the 12 months tests 


Bir actor Analysts 

Using the bifactoi method of Sptarman-Holzingci, factoi loadings 
weic obtained foi each of the age levels as shown in Tables 9, 10, 11 
Table 9 piesents two sets of loadings, based on the same material 
Professor Kail J. Holzingei and his assistants veiy kindly analysed 
the six months material independently of us It will be seen that 
the results of the two independent analyses agiee lather closely in 
most icspccts. 

Intci pi ctation of the six months factois on the basis of the bi- 
factor loadings is difficult It is immediately apparent that by 
comparison with the multiple factoi method, the Spcaiman-Holzinger 
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TABLE 9 

Factor Loadings tor Two -Vnamsis According jo Ui-F,\cior Mihiod 

Si\ Months 


Pels analysis Ilol/ingei unaljsis 

G (a) (b) (c) G (rr) (/,) (c) (d) 


Secures cube 

81 

SO 

85 

,42 

— 


Inhibits head and one hand 

77 

70 

75 

71 



Manipulates one hand 

69 

58 

69 

57 



Pats table 

61 

62 

63 

65 



Stepping movements 

58 

16 

58 

44 



Reaches foi dangling ung 

72 

38 

69 

48 



Bangs spoon 

48 

34 

46 

11 



Music Stops ciying 

27 

91 

42 - 

-34 

39 

(.70) 

Music Laughs 

47 

1 01 

15 


69 

( 50) 

Tates bottle in and out 







of mouth 

65 

28 

68 


50 


Looks foi fallen object 

66 

30 

61 


69 


Regards pellet 

55 

60 

56 


( 59) 


Splashes in tub 

30 

60 

33 


( 59) 


Reaches foi spoon 

85 


90 




Drops one foi thud cube 

71 


66 

20 



Throws object to flooi 

81 


71 


40 


Exploialory manipulation 

87 


80 

27 





TABLE 10 





Factor Loadings According to Bi-Factor 

Mi- i iiod Tvvrivn Months 



G 

(a 

)_ 

(!>) 

(*) 


Walks alone 

38 

44 


Climbs 

45 

64 


Imitates scribble 

38 

38 


Tries to put on shoes 

47 

45 


Towci of two 

30 

,27 

56 

Thud cube 

28 

64 

46 

Inhibits hand to month 

31 


55 

Says tliiec woicls 

57 



Says "byc-lne,” “hello” 

53 



Dangling ring — uses stung 

33 



Pumts to things at table 

65 



Bowel conti ol 

38 



Prefers one hand 

30 



Vocalises to music 

40 




analysis disci iminn ted moie factois It also accounted foi moic 
vanance In addition to the geneial factoi, of which all tests have 
a sizeable loading at six months, the motoi (a) and the aleitness 
(Z») factois seem to be piesent The tests possessing Factors (c) 
regauls pellet and splashes m tub would be classified by ns ,is , licit- 
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TABLE 11 


Faciqr Loadings According 

ro Bi-Factor Method 

Eighteen Months 


G {a) 

{b) <0 (d) 

(e) 

(/) (ir) 

Two or more woids together 

S3 

83 




Says "hello,” “thunk you" 

Asks for things at table by 

36 

43 



(65) 

words 

36 

66 



Pictures Names one object 

76 

U 

3+ 



Repeats things said 

71 

39 

41 


(.55) 

Asks for toilet* 

Pictures Points three or more 

5+ 


86* 37 



objects 1 * 

87 


88- 1 


(56) 

Blocks. Tower of four 

71 


43 


Performance box Square 

16 


56 58 

( 56) 


Places cube in cup, plate 

3S 


48 



Formbonrd Circle 

63 


63 



Formbonrd Shown 

Points two or mnie parts of 

30 


48 



body 

SS 



(.7+) 


Bladder control 

44 




(89) 

Listens to stories with pictures 

SI 




Uses spoon well 

22 





*F actor loadings account for 

more 

than unity vanancc 


ness tests, but they have no 

Factoi (b), Howevci 

, stiangely enough, 


these two tests innk above all otliei tests in con elating rather highly 
with latci mental status (see 14) Pcihaps by comparison with 
the unitary nlettness factor shown by the Thurstonc analysis, the 
bifactor method yields two sub-factois, one of winch is characterized 
by tests piedictive of latci mental status — or to be designated as 
indicative of an essential core of developmental natuic. Holzirtgcr’s 
analysis indicated the possibility of a fourth gtoup factoi, Factor 
(rf)» present in the two responses to music These tests possessed 
the alcitncss factor in the Thuratnne analysis, but there they may 
characterize an auditoiy alcitncss 

Table 10 piescnts the bifactoi loadings of the tests at 12 months 
Here language becomes set off by the doublet (r), which we may 
call a language factoi Factoi s («) and (b) seem both to be motor 
in character, (a) tending toward mote gioss activities such as climb- 
ing, walking, etc, (though au e/»fs thud tube is heavily satuiatcd) 
while ( b ) tends toward finer manipulations Tin's intei pretation is 
very tentative, however It is inteicstmg to note that this analysis 
does not result in a gi eater number of factors at 12 months than 
did the six months analysis 
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B'factoi loadings .it 18 months .uc presented in T.ible 1 I Two 
tests at 18 months accounted toi mote than unity vanancc, <ish 
foi toilet and ptetmes points lluec oj moi e objects At 18 months 
language chaiacteir/ed Factoi (rr), while Factoi (d) is ch,u.u.ieii/ed 
by so-called “pci founance” texts, and may lie designated as a niamp- 
ulatoty (oi spatial) factor Factoi s (b) and (r) may be some 
splitting up of aleitness Doublets designated as Factoi s (e), (/), 
and ( 9 ), arc nn]iossiblc of intcipictntion, and can piobably be dis- 
regarded until moic evidence is obtained with icspect to them The 
18 months analysis accounts foi moic factoi s (piobably) than weie 
obtained at 12 months This ts conti aiy to the evidence suggested 
by the Thurstonc analyses 

Ini ^correlation 01 Factors 

In oidei to detcinunc the extent to yvlmch the factoi s weie cor- 
1 elated, coefficients weie calculated as follows* Each child at each 
age level was given the Thurstonc factor weight foi each of his 
successes. These ciudc factoi scoies weie then cori elated at each 
age level, and with like stoics at each of the othci age levels, An 
identical gioup of children who had lcccived a scotc on each item 
at each age level was so small that the conclations weie based on 
maximum gioups obtainable foi each level Consequently the co- 
efficients aic based on difteient sub-gioups thioughout They may 
be legal ded as icpiescnting similai samplings, however 

Table 12 piescnts the coefficients in the uppci left half of the 
table, and the numbeis of eases foi each coefficient in the lowci half 
The data in Table 12 suggests that (a) theic is a definite coi rela- 
tion between factoi scoies at eacli age level Tins is due to the 


TABLE 12 

Intfrcorrci ations nFuvriN Eacior Scorts at Six, Twiivf, and Eiciitp.fn 
Months (Anovc Diagonai ) with Numhers of* Casis (Bfiow Diagonal) 



Six months 
Aleitness Motor 

Twelve 

Aleitness 

months 

Motoi 

Eighteen 

Alertness 

months 

Motor 

Six — aleitness 


755 



277 

334 

Six — motor 

61 


286 


— 065 

244 

Twelve — alertness 

39 

39 


709 

448 

491 

Twelve — motor 

39 

39 

77 


157 

239 

Eighteen — alci tness 

36 

36 

51 

51 


826 

Eighteen — motoi 

36 

36 



74 
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impure nature of the tests (that is, to the fact that most of the 
tests at every age level possess both factois to some extent), ( b ) the 
six months factois pi edict the 12 months factors about evenly, 
motor tending to picdict motoi, alertness to predict alertness The 
six months factoi pi edicts little at 18 months, however Tins may 
be due to the fact that the 18 months test is, as a whole, composed 
of moie alertness mateiinl. Only the alcitncss factoi at 12 months 
has much piedictive value (r) At 18 months, motor peifoimance 
seems to be predicted better than does alcitncss, but is better pre- 
dicted by alcitncss tests 

These crude data would indicate that baby test mateual such as 
that used n\ this studv is composed of motoi tests in abundance How- 
ever, those tests which best pi edict latci status aic tests of less motor 
character. The alcitncss factoi at six months cannot be rcgaidcd 
as identical with the alcitncss factoi at 18 months, but the two are 
siiiulai factois in iclation to the total test at each level, the moie 
mental elements, which latei become moie characteristically motor 
as they aie replaced by mote mental elements. 

Discuss/on 

The most direct appioaches to the effect of age on mental on 
gaiuzation have been made by Speaiman (18), Gatrett, Biyan, and 
Perl (6), and AnaStnsi (1) It is lathci well shown that as age 
inci cases abilities tend to become moie and more discietc Speaiman 
has suggested that the gencial factoi may diop in importance as 
children glow older Tlimstonc, in a iccent discussion, feels that 

If it should bo established that the into con elation of psycho- 
logical tests tend to deciease with nge, the effect can be intei- 
preted in terms of a ratliei simple hypothesis, If wc assume 
that the mental abilities of the young child aic not cleat ly 
diffeicntintcd, he will u«e a widei spread of abilities m solving 
a problem than later when he can restnet his efforts to those 
mental abilities that aie most appiopnate for the problem 
This effect is leadily seen in the muscular coordination of 
children in which laigei muscle gioups arc involved than 
when the same coordination is effected bv an older child oi by 
an adult Examples me eaily effoi ts in wilting, at the piano, 
and in typewriting. If the mental abilities bet-ome moie and 
more differentiated with cxeicise and m, Utility, it should follow 
that psychological tests become less and less eon elated with 
age (21, pp 87-88) 
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Whcie do these Gesell data fit into this studv-pictuic of the 
genesis of mental oigamzalion? 

Genetic data may he coiisideicd fiom two points of view (rt) We 
maj'' define as equivalent sampling anv two sections of behavior which 
use identical test situations and employ the same critena of i espouse 
This means simply that the same tests aie used foi each age gionp 
But the tests aie defined as simil.u because a simil.u ciitcnon of 
peifoimancc is maintained, (b) The second point of view would 
define as simil.u those tests at two ddtcicnt age levels which tended 
to coirclatc This would imply that the underlying factois which 
two tests shared weic of piimaty nnpoitancc, and that the nature 
of the peifoimancc was secondaiv Stoddaul and Wellman have 
stated this viewpoint lathci clcaily 

It is nccessaiv to .i\oul die cnoi of believing that things 
contributing to the same gencial flint (ion must themselves be 
alike in look alike A task mav be peifunned with 01 without 
\ cibali/ation, and the two acts appeal giosslv unlike, vet they 
may make essentially the same conti ibution to a pattern of 
intelligence Foi example, the placing of one cube on top of 
the other by a cluld may contiibutc to the ineasuiemcnt of 
intelligence as adequately ns the definition of pily fifteen yea is 
latei 

III measuring intelligence, we arc getting at not only ingre- 
dients of the whole pattern, but at indicators, smrogates and 
prognosticate] s We need not bother at .ill about the external 
appeaiance of oui tests if they aie shown (n) to be, or to be 
related to (b) to he sunogates of, or (r) to pi edict the likeli- 
hood of, intelligent be/mvioi ns defined If the goal is not so 
much to measme intelligence as to analyze [he whole be- 
havior pattern of the child, we aie of course justified in focusing 
oui .mention upon any piactical aspect of development 01 bc- 
havioi, such as motoi skills, speech 01 ability in spatial rela- 
tions (19, p, '15) 

Since the Gesell items .it anv two .me levels scpaiatcd by si\ months 
aie in most cases not identical tests, we cannot consider the m.itciial 
heic presented fiom the fust viewpoint Hence, it is not entirely 
computable matcunl to that of Ganct, et nl 

Fiom the second point of view, these Gesell items may be con- 
sideicd as indices of undcilvmg abilities at each age level. The 
lntciconelatioiis of total test*, scotcs and of factai scores indicated 
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cniliei m this paper suggest that the 12 months test samples (72) 2 
or 50 per cent of the six months area, and that the 18 months test 
measures a svnallci portion (56) 2 oi 30 per cent 

Obviously the gioup of tests or the area sampled by the tests may 
be biased in the direction of ceitain abilities, may measuie only a 
small proportion of the total number of factors demonstrable at 
each age level, etc This possibility of uneven sampling is a serious 
handicap to interpretation of oru data If wt could assume that, 
despite gicat differences in the apparent natuie of the tests used at 
different age levels, they coveied a similai area of bchavioi, then 
our age levels would be comparable On this assumption since 
within tile thicc age levels heic used (6, 12, and 18 months) there 
was a drop in inter con elation between test items, thcie was an in- 
ci casing discictcness of factors from 6 to 12 months, but a decrease 
fiom 12 to 18 months (since the 18 months items inter correlate more 
highly than the 12 months). At 18 months there is a drop in cor- 
relation when compared with the six months correlation, so that 
the 18 months level is less highly unified than the six months .sched- 
ule But the 18 months senes presents a greater unification than 
the 12 months senes 

Thtec interpretations aic possible If the behavioral aicas weic 
equally sampled at eacli age then (a) the situation above might indi- 
cate that there was a differentiation of abilities ttom six months to 
12 months indeed at 18 months theie was a differentiation from 
six months, llut between 12 months and 18 months theie occurs 
an integration to some extent Such an mtci pietation would suggest 
that the abilities icquncd to pass items at six months were few, and 
were common to a large number of tests At 12 months the abilities 
required arc more diffuse, discrete, and possibly greater in number 
At 18 months there is a return to a gicater unity oi integration 
of abilities, *o that fewer abilities, with greater saturation in tests aic 
in evidence. 

A second interpretation is ( b ) that the 12 months sampling is, 
for some i cason, less adequate oi even than the sampling at six 
months and 18 months, Thus, at 12 months we may have sampled 
only ,i portion of the core of abilities sampled at six months (and al 
18 months) The drop in intei coil elation between tests from sis 
months to 18 months suggests the differentiation principle outlined 
above. The exaggerated drop from six months to 12 months, anc 
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the incieasc fiom 12 months to 18 months surest tli.it the 12 months 
sampling is inadequate for some i cason, and lenders that level less 
coinpa table to the othei levels This mtcipietatmn suggests munedi- 
atcly that if the sampling at one level is regarded as inadequate, so 
may the olhcis be inadequate, and it may be entirely idle to compaic 
them in any way 

Anothei mtcipictation of the chop and latei rise in intciconela- 
tion (r) vs that, due to the selection of test items, consciously or 
othciwise, thcie is, dining the fiist ve.ii, a tendency to sample a 
uidei spiead of abilities than at 18 months In later childhood 
thcie is a tendency to select items foi then value as con elates with 
“intelligence ” This selection explains the situation found by Mc- 
Neinai (13) to hold for the Revised Stanford-Binct McNemar 
found that one factoi accounted foi the intciconclation of test items 
at almost all points Gauctt and his associates, and otlicis, selected 
then tests not foi then tendency to conclatc with such a enteuon as 
“gcncial intelligence,” but in the hope that they would measure 
discrete factors, peihaps analogous to those found by Kelley (11), 
Thuistone (21), and otheis As a consequence, such studies picscnt 
moie of a multiple factoi pictuic. 

If we assume that the "alcitncss” factoi we found to operate in 
these eaily Gescll schedules is comparable or identical with “intelli- 
gence,” it is logical to suppose that as "intelligence” responses become 
with increasing age moic and more obscivablc, non-mental items 
aie rejected to a gieatci extent in selecting test material At the 
very eaily age levels, most lesponses have a heavier non-mental satura- 
tion than latei, because "intelligence” is less observable, foi which 
thcie arc much less adequately objective crtieria of icsponsc 

It is a commonplace thing that evidence for a communahtv of tests 
depends very greatly oil the tests used (oi sampling of abilities). 
Furfey, Bonham, and Sargent (5) used a gioup of reflex tests on 
newborn infants, and found little communality between tests; there 
was no general factor, and hence, veiy little evidence for an integra- 
tion of these lesponses This icsult may be explained at least partly 
on the basis of the responses used, we believe. That is, the sampling 
of behavior pattern was not geneial , it comprised a numbci of dis- 
crete items If one wcic to legard these as a fair sampling of men- 
tality or behavior of the newborn infant, then he should regard the 
result as indicating no unity at all to mental oiganization at that 
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level. But it is logical at least to considei the possibility that they 
do not rcpiesent an adequate sampling of mental 01 behavioral poten- 
tiality at that level. 

Piobably the collect intcipietation of out matcnal lies somewhere 
in the middle giound. Without an abundance of factual material 
upon which to base oui opinion, some such intei pietation as this 
seems possible Fiom the behavioial point of view, it can be stated 
gencially that the child’s behavioi becomes moie and moic “mental” 
as age proceeds To this extent, a total section of his behavioi will 
seem less and less non-mental, 01 “motor” Thus, the selection ot 
Gesell items to give a lough section of behavioral possibilities will 
include items which, defined bchavioially, ot in teims of the con- 
ventional psychological catcgoucs, will be heavily motor early m 
life, and less heavily motor — more “mental” latci, as language, piob- 
lem solving, etc., appeal 

Conclusions 

Fiom six months on thcic appear to be two factois present m the 
mental organization of the child Whether these factois arc present 
befoic this point, we do not know. The woik of Furfey, Bonham, 
and Sui gent would be considcied negative (though not stiong) evi- 
dence that the factois aie not clcaily piesent in the newborn infant 
Bavley’s work would suggest that at about six months the non-motor, 
or alertness factoi first appears 

Whatcvci the past history of the factors pnoi to two months, they 
do possess psychological significance In gencial, it may be said that 
tests heavy in the aleitncss factoi also cm relate best wnth latci mental 
status As this factoi of aleitncss becomes more and moie apparent 
in the total pictmc, it becomes incorpoiatcd as a greatei and greater 
element in mental tests. Peihaps it is the only impoitant factor in 
the Stanfoul-Binet at latcT age levels (see McNemai, 13), Per- 
haps it is gcncial in psj'chological tests to such an extent that it is 
regarded as "q’ by those adhering to the bifactoi theoiy. In these 
caily baby tests there is considerable evidence that non-mental func- 
tions are considei ed impoitant in the sampling of behavioi The 
abundance of these “non-mental” functions piobably explains in part, 
the lack of con elation of later tests with latei mental status But 
w T e cannot be ceitam that ignoung these functions would leave suffi- 
cient lesiduc foi a psychological test at all. Earlier than six months 
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there may he no "mental” ability of the type tested Inter in childhood 
The bifactoi analyses did not give lesults which .igieecl cntnely 
with those of the Tlmt stone analyses, but the differences were not 
trunked. On the whole the bifactoi analyses discum mated more 
(group) factors 
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BIRTHDAY WISHES OF FIRST GRADE CHILDREN 4 

Depat taunt of hilmation, Hunter College 


Frank T Wilson 


A Introduction 

Dunng the school yc.u 1935-1916 a stenographic iccoid 1 was 
made of some of the school experiences of a fust grade of the Horace 
Mann School of Teachers College, New Yoik City. Among other 
verbatim records weie those of birthday wishes which the clnldien 
made for one another at tire mid-moinmg lunch hour, on the occa- 
sions of cclchintions when any pupil had a birthday 

It is necessary to understand the character oi the school in order 
to interpret fairly the wishes made by the child iLn The school 
is governed on tiie broad principle that it is a planned and guided 
living togctliei It is, thcicfoie, informal lathci than formal. 
Children’s natuial interests, aroused and guided by the environment 
and the experiences provided by the teacher and the parents, are the 
centeis of learning and development In such a setting all expres- 
sions made by the chtldicn had, it is believed, a high degree of 
sincerity and genuineness Natuially some of the wishes showed the 
suggestions of the teacher and of wishes previously made by other 
children In fact, the experiences of the immediate time were 
reflected in many of the wishes For example, the doll house 
activity seemed related to wishes for a tidy house and doll fm nituie, 
the seasons seemed to have inspucd wishes for a il Ieny Chiistmns, 
nice Glnislnuis ttee, happy birthday, etc ; the departure of a class- 
mate for Africa echoed in wishes to go for a boat tide to Africa, and 
the like. 

Other wishes indicated iccent oi especially pleasurable experiences 
of the one wishing, for example, the oft-repeated one to go to Fire 
Island. The frequent wish that the celebrant be healthy and wealthy 
suggests the susceptibility of some of the children to the social 
conventions of then fortunate home circumstances It might he 

*Reeervcd in the Editor ml Office on September 26, 1938 

'This material was made available thiough the courtesy of Miss Agnes 
Burke, teacher of Grade 1, Horace Mnnn School 
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purposed tli.it tile absence of mean oi so i did wishes is evidence that 
aftei aU the children tveic saying only what they knew would pass 
the tc.ichei’s censorship, since anyone familial with childien knows 
that unpleasant wishes aic cj.pics«cd commonly enough The ex- 
planation foi then absence m this collection lies, it is believed, in 
the fact that the setting foi the wishes i uled out, almost auto- 
matically, such statements 01 thoughts Whcnevei the wishes weic 
made the children weic seated at then lunch tables, with lunch 
before them 01 just consumed, the appropriate number of candles 
weie lighted, and the whole situation could induce only well wishing, 
oi at most silence by any but the most anti-social child These 
childien weic by ptevious descuption not anti-social. 

Tlie wishes wcic made spontaneously and although limited to 
hi ief statements, contained as many wishes as the child caicd to 
make, As a rnattci of fact, 129 ot the total 285 wishes weic single 
wish statements, 51 wcic two, 10 tlucc, 2 foui, 2 wcie five, and 
one was a sivwish statement Two hunched and seven wcie first 
wishes, 60 Avcic second, 12 weie thud, two weic fomth, two were 
fifth, and one was ,i sixth wish On cveiy occasion some childien 
made no Wishes at all Tills was due sometimes in pait to tlie 
need foi economizing tune, when the tcaclici was fenced to end 
the wishing bcfoic some had lmd oppoitunity to speak It was 
also due in pait to the fact that sonic cluldicn could think of no 
suitable wish at tlie moment, oi peihaps did not want to make a 
“nice” wash foi the paiticulm birthday child At any late, none 
of the 285 wishes was made inidci dmess All wcie, in the cn- 
cumstances as bnefly analyzed and deset ibed, (he fice thought of the 
cluldicn cxpicssed in tlie way they naturally chose 

A biicf glance at the statements vciific-, the thought that u m 
the minds of all leadeis famih.u with chilchcn the huthdav wishes 
were fundamentally wishes foi the self, rather than foi the one 
addiessed They could scarcely be otherwise, How liuelv do 
adults achieve tme self-abnegation ? There ,uc evident, however, 
other factors determining the wishes expressed The popularity of 
the receiver of the wishes piobably had consider able influence It 
may have been that gtcatci populamx acted as a sort of stimulus 
to release a grcatci numbei of wishes oi moie vital ones, peihaps 
through some such mechanism as identification: the wisher identify- 
ing himself moie fully with the individuals he liked oi adnnicd the 
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most The sex of the leceivei usually pioduccd appiopn.ite wishes, 
and the sex of the \\ ishci was often unmistakable in the statement 
Thcie was also a definite tendency on the pait of many cluldicn 
to piedicatc then wishes on the condition, "'when you grow lip ,J No 
doubt, livaliy impulses, as well as imitative ones, inspired both the 
numbei, phraseology and giandiosity of some of the wishes Othei 
effects were piobahly due to other pcisonahtv qualities, the paitiuil.ii 
nature of immediate school and home expei lcnces, to the weather, 
digestive condition, etc 

Tluce piesentations of the data aie given The wishes aic 
compaicd with wishes of cluldicn and college women students pic* 
vtouslv published (1, 3), they aic given as they weic expicssed in 
clnonological oidci, they aic rc-auangcd accoiding to the pupils 
making them Inasmuch as all tluce discussions arc based upon 
an analysis of the wishes accoiding to Jcisild’s classification of 
clnldien’s wishes, the compatative piesentation is given fiist, 

13 Comparison or Birthday Wishes with Wishes of 
College Women and Otiii-r Children 

The conditions undci which the data weie gathered in these 
formei two studies weie somewhat diftcicnt fiom those of the 
birthday wishes In the othcis the wisheis weie asked to make 
wishes foi themselves, the most impoitant ones they could think 
of As pointed out above, how eve i, that is essentially what the 
children did in making then bnthday wishes The data for the 
college women were tluce wishes made by each In the study 
of cluldicn the fiist of thioe wishes expicssed by 100 5-6-year-old 
and 100 1 1-12-vcai-old children weie used In this lepoit the 
fiist and also .ill the bnthday wishes of the cluldicn aie piescnted 

Table 1 shows the distiilnition of the birthday wishes in the 
older in which expicssed, accoiding to the classification made by 
Jersild and used in both the eailici studies Two oi tin rc aibitmry 
iiilcs had to be made in assigning and counting the bnthday wishes, 
in ordei to make them fit the classification fan ly and compai ativelv 
One was that the double statements healthy and sl> ong, well and 
stiong, and the like, be consideicd as one wish and classified undei 
Catcgoiy 42, health Ceitain othei redundancies weie also disre- 
garded. IV hen you many or a similar condition of matnmony, was 
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TABLE 1 

WISHES IN THE ORDER EXPRESSED AND ACCORDINC TO JERSILD’S CLASSIFICATION 


Order of expression 
1st 2nd 3rd 4th 5th 6th ToUl 

I, Specific til at trial objects and 
possessions 

1 toys 8 8 

2. clothes, jewelry 10 4 14 

3. food + 4 

4 vehicles 4 11 6 

5 pets 6 6 

6 farms 2 2 4 


34 5 3 



IV Activities, sports , diversions 

10 reading 

11 sports 

12 movies 

13 vacation 
14. tmvcl 

15 occasions 

16 parties 

17 tasks and undertakings 


V, Opportunities and accomplishments 

18, specific education 0 0 



19. music 

0 


0 



20 personal accomplishments 

10 


10 



21 promotion in school 

0 


0 



Total 

10 



10 

VI 

Be independent 

22 , vocation 

25 

1 

26 



23. he big 

1 


1 



Total 

26 

1 


27 

VII 

Be bright 

24 be bright 

0 

1 

1 

1 
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TABLE 1 ( continued ) 




Order 

of 

expression 





1st 2nd 

3rd 

4th 5 th 6th 

Total 

VIII 

Mot ol self-improvctncnl 

25 moral improvement 

1 




1 

1 

IX 

Improved personal appearance 

26 nice face 

1 




1 

1 

X. 

Pi e stive and adventure 

27 personal prestige 

16 


1 

1 

18 



2S adventuic 

1 

2 



3 



Total 

17 

2 

1 

1 


21 

XI 

29 Supernalutal power 

0 




0 


XII 

30 Have baby 

2 

2 



4 

4 

XIII 

Marriage 

31 get married 

11 

3 

2 

1 

17 



32 love and be loved 

1 




1 



Total 

12 

3 

2 

1 


18 

XIV 

33 Parents never dtc 

0 




0 


XV 

Companionship 

34 companionship 

0 




0 



35 friends 

0 




0 


XVI 

Relief fiom irntations 

36, duties 

0 




0 



37 ph)sical pain 

0 




0 



38, imaginary conditions 

0 




0 


XVII 

Specific benefits for patents and 
relatives 

39, benefits 

0 




0 



40 releases 

0 




0 


XVIII 

General inclusive benefits for self 
41 general benefits 

0 




0 



42 health, happiness 

41 

S 


1 

50 



Total 

41 

8 


1 


50 


Grand total 

207 

60 

12 

3 2 I 


285 


itself counted as a wish for mairiage, under No 31 When yon 
ffiozu up, or the like, was not counted as a wish at all 
Table 1 is of inteicst for only two or thice points The most 
conspicuous one aside fiom the large proportion of first and single 
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wishes alieady mentioned, is m connection with wishes for wealth, 
Catcgoiy 8 Thcic wcie 27 second, computed with foui fust wishes 
for wealth This seems to have been due not so much to relative 
values dear m the minds of the cluldicn ns to the simple matter 
ot convention. Social convention says, "May you be healthy and 
wealthy. 1 ' The children followed this convention fieely and made 
the double wish about 27 times Thus the catcgoiy wealth shows 


TABLE 2 

Comparison or thl Wisiils or Students, 11-12- and 5-6- Year-Old Children, 
And run Birthday Wishes of Grade One Pupils 1 * 



Children 

Students 11-12 5-6 

Number of wishes 387 100 100 

Birthday 

wishes 

All First 

wishes wishes 
285 207 

VI 

Classifications 

Vocation 

17 2 

6 

0 

9 5 

12 6 

II 

Money 

14 8 

6 

5 

16 8 

5 3 

IV 

Activities, sports, diversions 

11,2 

8 

6 

18 6 

22 2 

XVIII 

Genet al inclusive benefits for 
self 

10 9 

6 

3 

17 5 

19.8 

XIII 

To he married, have a lover 

39 

2 

1 

63 

5 8 

XXI 

General benefits for otlicis, 
philanthropies, etc 

8.1 

13 

5 

0 

0 

V 

Opportunities and accom- 
plishments 

5.2 

7 

4 

3 5 

4 S 

XV 

Companionship, etc. 

47 

4 

I 

0 

0 

XX 

Gcnctal benefits for relatives 

47 

8 

0 

0 

0 

VII 

Be bright, smart 

29 

1 

0 

04 

0 

XII 

Have baby, sibling 

23 

4 

6 

1 4 

1 0 

VIII 

Moral self- improvement 

1 8 

0 

0 

0 + 

0 5 

III. 

Good living quarters 

1 8 

5 

1 

3 9 

29 

I 

Specific material objects and 
possessions 

16 

14 

55 

14 0 

16 4 

X 

Peisonal piestige, adventiuc 

1 6 

0 

1 

74 

8 2 

XVII 

Specific benefits foi parents and 
relatives 

8 

7 

3 

0 

0 

XIV 

Paients nevci die 

3 

7 

1 

0 

0 

XIX 

Gcneial immunities for self 

3 

0 

0 

0 

0 

IX 

linpioved peisonal nppeaiance 

00 

0 

0 

04 

0 5 

XI 

Sit pei ii a final porvei 

00 

0 

4 

0 

0 

XVI 

Belief from irritations, etc 

00 

1 

2 

0 

0 


No lesponses, or unintelligible 

00 

1 

2 

0 

0 


Totals 

99 1 

100 

100 

100.1 

100 0 

•The percentages shown for student and children 

groups 

i were 

computed 

on slightly different bases Foi the adults the tluec 

wlshe 

s given 

by each 

student 

weic totaled and that used as the 

base to get 

the percentages 

For the 

children the fiist wish only of each child was used. 
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27 second wishes, while the w lilies foi health in the double state- 
ment weie all counted as fust wishes 

In all othci cases, except two, the mimbei of second wishes in 
anv category was fewci, and usually many fewei, than that of fiiit 
wishes. The two exceptions weie Nos 28 and 30, foi each of 
Inch tlnee and four wishes only weic made altogether, two of each 
being the second wishes The i datively small mimbei of othei 
than fiist wishes made is piobably a mattei chai actci istic of young 
childicn’s minds In fact, foi these cluldicn the healthy and z veal thy 
wish was piobably moic like a single wish than two distinct ones 
In Table 2 a companson is made with the wishes of the students 
and othci child lcn gioups, in tenns of the percentages, showing 
both the total 285 and the 207 first birthday wishes The ariangc- 
ment of the categoncs is in oitlei of the size of the percentages for 
the students 

From this table it may be seen that no buthday wishes were made 
for several objects for which the other groups expicsscd intcicst. 
The chief of these catcgoi ies, accoiding to the other gioups were 
XXI, genet al benefits foi otheis, philantln optes, etc j XV, com- 
panionship, XX, genet al benefits foi i datives , XVII, specific benefits 
foi patents and t datives, XIV, that patents nevet die. These omis- 
sions from the buthday wishes seem cleai enough on the giounds 
that the social cultuic in winch cluldicn in oui country grow up 
makes birthdays occasions on which interests aie centcied on the 
celebrant • he leccivcs good wishes, gifts, and mat Iced attention It is 
conceivable, of course, that such occasions might he times when one 
would think fiist of kin, friends, and the needs of the woild Indeed, 
friends of the wtitci made a great boyhood nnpiession upon him by 
obseiving a buthday on then ictuin fiom South America by having 
the celebrant bear gifts to fi lends and relatives, as was the custom 
of an Indian tube encountered on then tup But the children of 
this birthday study have been good learners of the ideals and customs 
of then own land ! 

In sevcial classifications the buthday wishes show’ consideiably 
highci peicentages than those of the cluldicn in the other gioups 
and in some cases grcatci than those of the students. These were for 

VI, 'vocations ■ — the hist wishes onl>, came nearer 12(5 c /o (207) 
to the percentage foi students than to that foi 17 2°/o students 
the 1 1-1 2-year-old chitdien 6 % 1 1-12-year-old 

0 c /o 5- 6-year-old 
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19 8% (207) 

17 5% (285) 

10 9% students 

6 % 11'12-year-old 

3 % 5- 6-year-old 

22 2% (207) 

18 6% (285) 

11,2% students 

8 % 11-12-year-old 
C % 5- 6-ycar-old 

5 8% (207) 

6 3% (285) 

8 9% students 
2 % 1 1-12-yen r-old 
1 % 5- 6-yeai-old 
8 2% (207) 

7 1% (285) 

1 6% students 

0 % 11-12-yeat-oId 

1 % 5- 6-ycnr-old 

In addition to those categories foi which there weie no bitthday 

wishes, mentioned ahove, the bnthdny peiccntages in the following 
categoiics were lower than those of the other children's groups 

X II, have baby o / sibling — 1 0% (207) 

14% (285) 

4 % 11-12-year-old 

6 % 5- 6-year-old 

I, sptLifu muiennl objects and possessions — lovvei 16 4% (207) 

than the 5-6-yenr-nld child] tn, nhnut the same 14 0% (285) 
ns the 1-12-yeai-olds 14 % 11-12-year-old 

55 % 5- 6-year-old 

Two explanations foi these diffeicnccs mav be made besides the 
point given above that the netting of the wishes had some effect upon 
their formulation One of them is that the mental maturity of the 
children was much above aveiagc This is indicated by an average 

IQ of 132 by the Stanfoid Revision of the Binet-Simon Intelligence 
Test It is also evidenced bv the phiasing of the wishes. Many of 
the sentences were compound oi complex, and were fiec fiom childish 
errois, while a few had niatmc elaborations, foi example, "I hope 
you will be a famous piano playei like Handel 11 This relatively 
advanced maturity would probably tend to pioduce ideas and interests 
more like older children and adults than like average 5-6-ycat-old 
children, 

The second explanation, is that the unusually favoiable home 
background of these children was an important factor. Their 
socio-economic and cultural status was piobably much more like 
that of the college students — the parents of most of the group were 


XVU1, genet al benefits for self — greatci limn both 
children's find students’ groups 


IV, activities and decisions — gientei than both 
chililren‘9 and students’ groups 


XIII, matuagt — neater to the students’ than to 
the child ren’s gioups 


X, picshge — greater than both childrens and stu- 
dents’ gioups 
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college graduates — than like that of avci.igc childicn The potency 
of the cultural background in which expcucnce lies has been lcvealcd 
in neaih all studies of wishes where that factoi has been distin- 
guished A striking example is a study by Mcrescakhi (2) 

Studies wcie made of the wishes of 500 children in three 
Italian communities — Baricell.i, Castclmaggiorc, and Holognn — 
at intervals of 35 >eais I he piohlun nt what thc\ would do 
if they wcie neh was put to them, without any explanation 
or suggestion by then teachers and they wrote down their 
answers The gills, especially nr the cailier peuod, evidenced 
morq souali/cd dcsnes than the boys The wishes varied nc~ 
Loiding to localities, but some things were common to all 
Bnucella was a pool, bachwnul, unhealthful agiieultural 
region in J S96 Practically all the girls stated that they would 
give money to the pool, and especially food, clothing, and 
wood Only 75 per cent of the boys thought of giving to the 
* pool, and then pool soldiers loomed iaige in their minds, In 
Castelmaggioi e, inhabited mainly by fanly prospeious working 
men, theic was less thought of giving to the poor and of enjoy- 
ing good food and clothes and more desire for horses and 
cairiages, trips and good houses, even palaces In Bologna 
this trend was even moit exaggerated, although some spoke of 
founding Institutions for pooi children, the aged, and the dis- 
abled At the later period, Bancella had become a prosperous 
agnciilturnl region and wishes had changed from food and 
chanty to much the same dcsucs as those of the children 
of Castelmaggioic and Bologna The dominant wishes now are 
for automobiles, nnplancs, radios, travel, palaces, and residence 
in utics (for the Countiy childicn), and by the seaside (foi 
city cluldicn) Frequently the paients and brothcis and sisters 
aie mentioned in wishes, and often some mention is made 
of a special need of some member of the family. 

C. Tht Wishes in Chronological Order 

Tabic 3 piescnts the wishes in chronological older, The names 
of the buthday children, the dates, and the names and wishes of 
each child making a wish statement aie shown The classificatory 
numbers for the categories to which the wushes weic assigned aie 
also given The first set of wishes, those foi Octobci 24, is brief, 
due to the fact that the obseiver failed to recoid but the three state- 
ments shown, although othet wishes were made Othei sets of 
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TABLE 3 

The Wishes in Chronological Orih r 


October 24 — to John D. 

Richard K I hope lie will be a stiong, healthy boy 42 
Ruth I hope he will go to Cential Paik. 11 

Robert I hope he will be a stiong athlete 20 


Novembei 4 — To Robot 

Joan I hope you get a new watch 2 

George B., I hope you get an electric Hain 1 

Richard K I hope when you grow up you will be nch 8 

Gaylord I hope you will be a wealthy, healthy, and wise man when 

you grow up 8, 42, 24 

Joan S I hope lie will he healthy and strong 42 

Ruth J 1 hope you will have lots of books when you grow up 10 

Bill: 1 hope you will get a new Fold car when you grow up, 4 

November 15 — To George 0 mid Nancy il / 

Beitram I hope lie will have lots of money to buy things and be 

strong and healthy'. 7, 42 

Tommy. For both of them I hope they both go up to Sain line 14 

Robert I hope Geoigc gets an electric engine 1 

Rutli J I hope both of them will go to the show when they grow 

up 12 

John D • 1 hope they will be a healthy, wealthy lady and man when 

they grow up 42, 8 

Peggy Mary I hope they will be strong and healthy 42 

Joan H l hope they both grow up strong, too, 42 

John D : I hope George gets a sail boat 1 

Bobbie: I hope they ride in an airplane some day 11 

November 20 — To Ruth J. 

George B,* I hope you get a steam engine 1 

Richard K. 1 I hope Ruth will marry a strong and wealthy man 31, 8 

Rnndall I wish she gets a nice doll house 1 

Beth’ I hope she goes on a train and sleeps overnight 14 

Jean. I hope she gets a nice golden ring 2 

Portia, I hope she will be a healthy, wealthy woman when she 

grows up 42, 8 

George W.. I hope she gets a lot of book9 10 

Robert 1 I wish she would have a trip to Fire Island 14 

Joan S I wish she will be a healthy, strong lady. 42 

Gaylord I hope she will lie healthy and e.un a lot of money when 

she grows up 42, 7 
Virginia 1 I hope she gets a doll, 1 

Nancy M,‘ I hope she gets some doll furniture for the doll house 1 

Robert 1 I hope Ruth Is an artist 22 


December 9 — To Jane 

Gaylord 1 I wish you to grow up and be a healthy, strong lady and 

earn lots of money. 42, 7 

Richard K.. Healthy, wealthy, strong and rich 42, 8 
Joan S * I hope she is healthy, too 42 
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Bill 

Poitia* 
George B 
David 
Berti am 
Ruth IC 
Bill • 

Bolibie 
George W. 
Richard K 

John D : 


Duember 17- 

David 
Jean 
Robeit 
George B ’ 
Riehaul K. 
Gcoigc \V 
Poi tia 
Joan S 
Tommy 
Nancy L 
Gayloid 
Geoige B 
Robeit 
Jane 

Richaid C 
Bill 

Ruth K 

Duane 
Richni d K 
John D 
Robert 

January 13— 
Ruth J 
Ric.hu id K 

Jam.' 

Joan II 

Joan S 

Bobbie 

David 

John G 

Duane 

Gayloid 

Bill* 

Ruth K 
Nancy M , 


U9 


TABLE 3 ( continued ) 

I hope she has a good house 9 
I hope she earns lots of money 7 
I hope she has t good furnace with lots of heat 9 
I hope she lias lots of food 3 

I hope, she sees new things 14 

I hope you go to the show when \ou giow up 12 
I hope she man ten a wealthy, strong man 8, 31 
I hope she gets a ndc m an aiijdnne 11 
I hope she is able to swim 20 

I hope she goes in a seaplane, not m an airplane, because 
it is too dangcious 11 
I hope she gets a cai when she grins s up 4 

—7 o Joan 

I hope von have lots ot money 7 
I hope you have a nice golden watch 2 

I hope she always has good eyesight 42 

I hope she has a nice house 9 

Joan, I hope you will many a nice man, and rich, too 31, 8 
I hope you will be able to swim 20 
I hope she lias lots of money and be vciy wealthy 7, 3 
I hope she pious up to be a healthy, stiong noninp, 42 
I hope you have happy times 42 

I hope you yyill be a wealthy, healthy, strong yvoinan 12, 8 
I hope you will have a good iai and live in peace 4, 42 
I hope you will have a Meny Clmstmas IS 

I hope you will have a place vvheie it is quiet 42 

L hope you will have a nice Chustinas tice 1 
I hope you will hav r e a very tidy house 9 

I wish you will go on a nice boat tup 11 

I hope you will get to see a farm 14 
I hope she is a healthy, wealthy lady 42, 8 
Joan, I hope you can live ns long ns you can help Inc 42 
I hope you aic a healthy, wealthy woman 42, 8 
T hope you get a pony 5 

To Gcoiqc II / 

I hope you get lots of books to lead 10 
I hope when you glow up, when you mairy youi wife, you 
will have a mcc tidy house 31, 9 
I hope you will earn lots of monev 7 
I hope lie will be a healthy wealthy man 12, 8 
A healthy man 42 
I hope vou mauv a good wife 31 
I hope you aie an aviatm 22 
I hope you aic a radio announen 22 
I hope ) oti'i c a cowboy and sell lots of cattle 22, 7 
I hope vou have lots of money', a healthy man, and take a 
ndc in an an plane 7, 42, 11 
I hope you many a healthy, stiong gul 31 
I hope you get to go hoiscback ruling 11 
I hope yon have a happy bnthday IS 
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TABLE 3 (continued) 


Bertram. I hope you are the king of America so he can earn lots 

of money 27, 7 

Jean I hope you get a golden watch. 2 

Robeit* I hope he gets a trip to Fire Island 1+ 

Duane' I hope he is a healthy, wealthy cowboy. 42, 8, 22 

John D I hope lie will be a fireman 22 

Ruth K . I hope when you grow up, I hope you are a good man and 

earn lots of money. 25, 7 


George B. I hope he has a nice farm 6 


January 22 — To Tommy 

Gaylord I wish you have a very happy birthday 15 

John D • I hope you will be a healthy, wealthy man when you 

grow up 42, 8 

Ruth K, I 'hope he gets to go horseback riding 11 

Bern am: I hope you will get a silvci watch and a silver brush when 

you glow up. 2, 2 

Jeon I hope you will get some baby ducks for Easter 5 

Joan S I hope you have a nice pony — n golden pony 5 

Ruth J I hope you will be an engineer when you giow up 22 

Duane. I hope you will be a healthy, wealthy man. 42, 3 

Robert: I hope some day you will go to Fire Island 14 

Gaylord' I wish you could see a lighthouse 14 

Joan H. I hope when you grow up you will be healthy and wealthy, 

and have a tidy house, a nice wife, and be President 
of the United States 42, 8, 9, 31, 27 
David I hope you will go to Sky Top 14 

George W 5 I hope he goes on top of the Empire State Building 11 

Joan S • I hope you will have a white pony 5 

Randall: I hope you have a ride in an airplane 11 

David I hope you marry a nice woman 31 

Virginia' 1 hope you get n car when you grow up 4 

Portia’ I hope you get a golden watch 2 

Bobbie. I hope you will be well enough to go out in the snow and 

play 42, 11 


January 28 — To Ric/iatd K 

Joan H I hope you have a gold watch, 2 

Robert I hope you go to Fuc Island 14 

John D I hope lie goes on top of the Empire State Building and 

docs everything in the world II, 28 
Bill: I hope you will be n healthy, wealthy, well, and strong man 

42, 8 

Gaylord: I hope you have a golden watch, a golden tooth brush, and 

ail automobile 2, 2, 4 

John G • I hope you're a ladio announcer 22 

Jean I hope at Easter yon will have baby ducks 5 

DuHne’ I hope you will get to go horseback riding 11 

George B : I hope you have a farm in the country. 6 

Ruth J,. I hope you are an architect 22 


Duane I hope you’re President of the United States 27 

Bobbie. I hope you get a new sweater 2 
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TABLE 3 ( continued ) 

Robert. I hope you will be nil aciobat 2 2 

John G I hope you arc a healthy, wealthy man 42, 3 

John D I hope he gets a nice house and a nice woman 9, 31 

Bcitram I hope you are the Pi esulcnt of the United States 27 

Duane I hope you aie an engincei 22 

David I hope you arc an avtatui 22 

Febtuaiy 5 — Do John G 

Gaylord I hope you will be a big, healthy, wealthy, anti happy 

boy, go on a feiry, and earn lots of money 23, +2, 
S, 42, 11, 7 

John D, I hope you will t»c a healthy, wealthy man, 12, 8 

Bobbie I hope you will be a Healthy, wealthy man 42, 8 

Randall I hope you will lie a healthy, wealthy imn with lots of 

money 42, 8, 7 

Bill I hope you will he a healthy, wealthy man and cam lots of 

money 42, 8, 7 

David I hope you are a game hunter 22 

Nancy L I hope yon will he a healthy, wealthy, strong man 42, 8 

Joan H I hope you will be a healthy, wealthy man when you grow 

up and be President of the United States 42, 8, 27 
Rich aid K I hope you aic happy when you glow up and go on a boat 

ride to Afuca 42, 14 

Ruth J I hope you’re an an plane pilot when you grow up 22 

George W I hope you learn how to swim well and also go on a boat 

ride to Afuca. 20, 11 

Rolieit I hope you have n trip to Fire Island 14 

Ruth K I hope he lias lots of boohs and will he happy 10, 42 

Patricia I hope you are a healthy, wealthy man 42, 8 

Viiginia I hope you’re the King when yon grow up 27 

Gaylord’ John, I hope you go for a ride to Africa and sec all the 

animals there 14 

Joan H. I hope you go in a boat to Africa 14 

Robcit I hope you will be an acrobat 22 

Duane, 1 hope you arc an aviator 22 

David I hope you will go to England 14 

Duane I hope you will be Piesidcnt of the United States 27 

Robeit I hope you will be a boat drivci 22 

Richnrd K,, I hope you grow up and like your wife very much 32 

John D I hope you will have children, a nice wife, and a tidy house 

30, 31, 9 

Gaylord’ John, I hope when you grow up you will be Popeyc, the 
Sailor Man 27 

Felnuary 18 — To Jean 

Ruth J I hope you go to Fire Island (She says it is Robert’s wish; 

he ts absent ) 14 

Richnrd I hope you ate veiy famous when you grow up 27 

John G , I hope you are a piano playei 22 

Nancy L, I hope you learn how to swim veiy well and have a boat 

ride 11 

I hope vou make a big, tall building (draw plans) 22 


John D 
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Bill 

Patncia 

Joan II 
Michael 
Ruth J 
Joan S * 
George B 
David. 
Richard K 


David 

John G, 
Bill 

Joan H 
Michael 


TABLE 3 ( continued ) 

I hope when you grow up you will he a teacher in Horace 
Mann School 22 

I hope when you grow up you will be a healthy, wealthy 
girl 42, 8 

I hope you will be a famous piano player like Handel. 27 
I hope when you grow up you will be very pretty, 2 6 
T hope you will be a famous actress 27 
I hope van will have lots of oianges and apples 3 
I hope you go to Lake Placid 1+ 

Jean, I hope you will be a famous mtist 27 
Wherever you go and wllatcvei you do, I hope you will be 
famous and when you marry I hope you will have a 
nice, tidy house 27, 31, 9 

Jean, I hope when you giow up your husband will be a 
fanner 31 

I hope when you giow up youi husband will be an actor 31 
I hope when von grow up you will have a nice house in 
the country 9 

I hope you will go to Afiica. 14 

Jean, I hope when von grow up ton will have nice manners 
at the table when you cat 20 


j M an// ? — lo Betti am 

Robeit I hope you will be an aciobat 22 

Ruth J I hope you’ic an engineer when you giow up. 22 

Duane I hope you aie Picsulcnt of the United States 27 

N nitty L I hope you leant how to swim very well and yoti have a 

boat tide 20, 11 

Gavlord I hope you go to the Empue State Building and get a golden 

watch 11, 2 

Joan H I hope when von giow up you will be veiy famous and get 

a golden watch 27, 2 

Virginia I hope voit have a nice wife and have a baby when you 

giow up 31, 30 

Patricia’ I hope you aie a healthy, wealthy man when you giow 

up 42, 8 

Ruth J I hope when you giow up, oi right now, you can go up to 

the Empue State and have a rccim! made of youiself 
11, 28 

Bill Bcrtiain, I hope when you giow up yon will be a wealthy, 

healthy man and eain lots of money 8, 42, 7 
Gavloid, I hope you cam lots of money, have a tidv house, a nice 

wife, and go in an anplane and have a baby, 7, 9, 
31, 11, 30 

Duane I hope you aie an nviatoi when you giow up 22 

Joan H, I hope von get lots of bananas, apples, and oianges. 3 

Robert I hope von go to Fne Island 14 

Michael I hope when you giow up you won’t eat much candy so 

you i teeth don’t get spoiled 42 

Match 13— To Nancy h 

Robert' I hope you have many happy birthdays IS 
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Bill 

John G, 
Joan H 
Patricia , 
Ruth J . 

Joan S 
Gaylord 

Viigimn 

Michael 

Ruth K. 

John D. 
Duane 
David 
Robert 

Virginia 
Jean 
John D 

John G, 
Ruth J 

Duane 
Joan H 


TABLE 3 ( continued ) 

Nancy, I hope >oti learn lu»w to make nice pictures 20 
I hope, Nancy, you’re a famous piano player 27 
I hope you learn to swim very well and get a boat 20, + 

I hope you arc a healthy, wealthy woman 42, 8 
Nancy, 1 hope when you glow up you will he a very famous 
actiess, go on every stage in New York City 27 
I hope you get pink ribbons for your hair 2 
Nancy L, I hope when you're giown up vou’ie a famous 
actiess and go in the museum 27 
I hope you get .1 baby when you giow up 30 
I hope when you giow up you can paint pictures, the Queen 
Mtiiy and the No) mmuhe 22 
I hope when yon grow lip you will be a healthy, wealthy 
lady 42, 8 

I hope when you giow up you will go on an an plane rule 11 
I hope you are a ridei 22 
1 hope your husband will he a farmer 31 
I hope you’re able to dive out of a canoe where it is deep 
water 20 

I hope you get a rule in an airplane 11 
I hope you get chicks for Easter. 5 

I hope *1110 goes out in a great lug boat ride and the 
motor gives out 28 

I hope when you grow up you will be a movie actor 22 
I hope when you grow up oi right now you will have a 
ndc on a horse or a pony 11 
I hope you will go to Flic Island It 
I hope when you grow up oi now you get lots of oranges 
and apples 3 


wishes than those on the chart were piobably made but not lccordetl 
because the obscrvci was absent fiom the room .it the time of the 
buthday cclcbiations Unfoi tun.itcly, also, no ic<_oid was made later 
than Match 13th, and the fust buthday party of the vcai was not 
recoidcd 

It would have been interesting to compnic the wishes made at the 
very beginning of the yeai with those made the veiy last of the 
ycai. A compaiison of the two Novembei sets with the two for 
March may be made, however The number of statements made in 
Marcli was gicatci than in Novembei, although the number of 
pupils in school was piactically the same Twenty-two weic made 
in Novembei ; 38 in March The numbci of wishes showed a still 
gieatei diftcience 26 were made in Novembei, 52 in March The 
sentences used in Maicli tended to be longer than those of November 

Table 4 compaies the November wishes with the Maich ones 
accoiding to the categories of the classifkatory analysis. In March 
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TABLE 4 

Comparison of November and March Wishes by Sud- and Main Categories 



Sub-categones Nov. 

Main 

March categories 

Nov. 

March 

1. 

toys 

6 





2 

clothes, jewelry 

1 

3 




3. 

food 


2 

I 



4. 

vehicles 


1 

1 



S 

pets 


1 




6. 

farms 






7 

money 

2 

2 

1 II 

5 


8 

wealth 

3 

4 




9 

tidy house, etc 


1 

III 

0 

1 

10 

reading 

1 





11 

sports 

l 

7 




12. 

movies 

I 


IV 

6 

10 

13. 

vacation 






14. 

travel 

3 

2 




IS. 

occasions 


l 




16 

parties 






17 

tasks, etc 






18. 

specific education 






19 

music 






20. 

accomplishments 


4 

V 

0 

4 

21. 

promotion 






22 

vocation 

1 

6 

VI 

1 

6 

23, 

be big 






24 

be bright 






25 

moral improvement 






26. 

rice face 






27. 

prestige 


5 




28 

adventure 


2 

i A 



29 

supernatural power 






30, 

have baby 


3 

XII 

0 

3 

31. 

marriage 


3 

XIII 

0 

3 

32, 

be loved 






33. 

parents never die 






34 

companionship 






35. 

friends 






36. 

duties 






37 

physical pain 






38. 

imaginary conditions 






39. 

benefits for relatives 






40 

releases 






41 

general benefits for self 






42. 

health, happiness 

7 

5 

XVIII 

7 

5 


Totals 

26 

52 


26 

52 


the variety was greater, due in part, no doubt, to the greater number 
of wishes made, but probably also due in part to the wider interests 



FRANK T. WII.SON 


335 


of moie mature cliildicn. The Match wishes «ilso showed greater 
maturity as to objects wished for. Foi example, in March no 
children made wishes for toys, although six of the November wishes 
were of that nature Another indication of incieasing maturity was 
m the wishes foi vocational affnus In March, six such wishes 
were made, in November but one Four wishes in March weic for 
personal accomplishments, there weic none in November Seven 
March wishes weic for prestige, there wcie none in November 
Three others in March were foi babies and tlncc foi marriage 
compaicd with none such in November. 

The greatei matunty shown in the M.uch wishes was piohahly 
due in considciable dcgice to the piacticc the children had had in 
making birthday wishes thiougliout the year Piacticc or learning, 
howevci, can raicly, if ever, be sepaiatcd from matuntv which is 
due to biological giowth In fact, one of the principles of the 


TABLE S 

Wishes or Each Chiid dy Sex and Date 


boys 

1 — Gaylord 
11/4 To Robert 

11/20 to Ruth J, 

12/9 to Jane 

12/17 to Joan 

1/13 to George W 

1/22 to Tommy' 
t/22 to Tommy 
l/28 to Richard K , 

2/5 to John G 

2/5 (o John G • 

2/5 to John G ' 

3/3 to Bertram 
3/3 to Bertram 

3 / 13 to Nancy L ' 


14 Statements 33 nvis/ies 

I hope you will be n healthy, wealthy and wise man 
when you glow up 8, +2, 2+ 

I hope she will be healthy and earn a lot of money 
when she grows up +2, 7 
I wish you to grow up and be a healthy, strong Indy 
and earn lots of money. +2, 7 
I hope you will have a good car and live in peace. 
4, 42 

I hope you have lots of money, a healthy man, nnd 
take a ride in an airplane 7, 42, 11 
I wish you have a very happy birthday. 15 
I wish yon could see a lighthouse 14 
I hope you have n golden watch, a golden tooth brush 
and an automobile 2, 2, 4 
I hope you will be a big, healthy, wealthy nnd happy 
boy, go on a fcriy and earn lots of money. 23, 42, 
8, 42, 11, 7 

John, I hope you go for a ride to Africa and see nil 
the animals there 14 

John, when you grow up I hope you will be Popeye, 
the Sailor Man 27 

I hope you go to the Empire State Building and get 
a golden watch 11, 2 

I hope you earn lots of money, have a tidy house, 
a nice wife, and go m an airplane, and have a 
baby. 7, 9, 31, 11, 30 

Nancy L, I hope when you’re grown up you're a 
famous actress and go in the museum, 27 
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Sum maty 


Distribution 

of wishes 

by 



Category 

category numbers 
Category 

F No 

F 

Number of different categories 

14 

2 

3i 

23 

1 

Percentage of immature wishes 

9 </o 

4 

2 

24 

1 

Percentage of mature wishes 

5lfo 

7 

5 in 

27 

2 

Numbci of 1-wish statements 

5 

8 

2 in 

30 

1 

Number of 2-wish statements 

4 

9 

1 

31 

lm 

Numbci of 3-wish statements 

3 

11 

4 

42 

7m 

Number of 4-wish statements 

0 

1+ 

2m 





Numbei of 5-wish statements 

1 

15 

1 

14 

33 

Numbci of 6-wiah statements 

1 


2 — John D 
11/15 To George B 
and Nancy M • 
11/15 to George B. 
12 / 9 to Jane- 
12/17 to Joan 
t/13 to Gcoigc W. 
1/22 to Tommy 

1/28 to Richard K . 

1/28 to Richmd K ; 
2/5 to John G 
2/5 to John G 

2/18 to Jean 1 
3/13 to Nancy L 

3/13 to Nancy L 


13 statements 21 wishes 

I hope they will be a healthy, wealthy lady and man 
when they grow up 42, 8 
1 hope George gets a sail boat 1 
I hope she gets a car when she grows up. 4 

1 hope you are a healthy, wealthy woman 42, 8 

I hope he will be a fiieman 22 
I hope you will be a healthy, wealthy man when you 
glow up 42, 8 

I hope he goes on top of the Empire State Building 
and docs everything in the world 11, 23 
I hope he gets a nice house and a nice woman. 9, 31 
I hope you will be a healthy, wealthy man 42, 8 
I hope voti will have children, a nice wife, and a 
tidy house 30, 31, 9 

1 hope you make a tall building. (Diaw plans) 22 
I hope when you grow up you will go on an airplane 
ride 11 

I hope she goes out in a gieat big boat ride and the 
motoi gives out 28 
Summary 


Distribution 

of wishes 

by 


category 

numbeis 


Category 


Category 


No, 

F 

No 

F 

1 

li 

22 

2m 

4 

1 

28 

2 

8 

4m 

30 

1 

9 

2 

31 

2m 

11 

2 

42 

4m 



10 

21 


Number of different categories 10 
Peicentage of immature wishes 5 c /o 
Percentage of mature wishes 5S°/o 

Numbci of 1-wish statements 6 

Number of 2-vmli statements G 

Numbci of 3-wish statements 1 


3-Duane 
12/17 To Joan 
1/13 to Geoige W 
1/13 to George W 
1/22 to Tommy 


13 statements IS wishes 

I hope she is a healthy, wealthy lady 42, 8 
I hope you’re a cowboy and sell lots of cattle 22, 7 
I hope he is a healthy, wealthy cowboy 42, 8, 22 
I hope you will be a healthy wealthy man 42, 8 
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1/28 to Richard K 
l/28 to Richard K 
1/28 to Richard K 
2/5 to John G * 
2/5 to John G 
3/3 to Bertram 
3/3 to Bertram 
3/13 to Njiicv L 
3/13 to Nancy L 


TABLE 5 (continued) 

1 hope you will get to go hoischark ruling 11 
I hope you’ic Picsidcnt of the United States 27 
I hope* you .ne ail engineer 22 
I hope you are an a\ utor 22 
I hope you will he Picsidcnt of the United States 27 
I hope you arc President of the United States 27 

I hope ton aie 111 neiatoi when \ou grow up 22 

I hope vou aie .1 nder 2 2 

I hope* you will go to Fnc Island 14 


Sum tti ett y 

Disti lbution of wishes by 
category numbers 


Category 

No 

F 

Category 

No 

F 

Number of different categories 
Pciccntagc of immattne wishes 

7 

0% 

7 

Im 

22 

6111 

Percentage of mature wishes 

78% 

8 

3 m 

27 

3 

Number of 1-wtsh statements 

9 

11 

1 

12 

3 m 

Number of 2-wish statements 

3 

14 

1 

7 

IS 

Number of 3-wisb statements 

1 


4 — Robeit 
10/24 To John D 
11/15 to Geoige B . 
11/20 to Ruth J 
11/20 to Ruth J 
12/17 to Joan 
12/17 to Joan 
12/17 to Joan 
1/13 to George W 
1/22 to Tommy 
l/28 to Richard K • 
l/28 to Richard K 
2/5 to John G 
2/5 to John G 
2/5 to John G 
3/3 to Beitram 
3/3 to Bertiam , 

3/13 to Nancy L 
3/13 to Nancy L 


18 statements 18 wishes 

I hope lie will be a strong athlete 20 
I hope Geoige gets an electric engine 1 
I tush she would hare a trip to Fire Island 14 
I hope Ruth is an nitist 22 
I hope she always has good eyesight 42 

I hope you will ha\c a place where it is quiet 42 

I hope you get a pony 5 

I hope he gets a tup to Fire Island 14 
1 hope some tiny vou will go to Fire Island 14 
I hope you will go to Fire Island 14 
I hope you will be an aciohat 22 

I hope you have a tup to Fire Island 14 

I hope you arc an aviator 22 
I hope you will be a boat driver 22 
I hope you will be an aciobnt 22 
I hope you go to Fire Island 14 
I hope you have many happy birthdays 15 
I hope you're able to dive out of a caiinc where it is 
deep watu 20 


Stun mill y 

Distribution of wishes by 
category numbcis 


Category 

No 

F 

Category 

No 

F 



1 

li 

20 

2 

Number of different categories 

7 

5 

U 

22 

5m 

Percentage of immature wishes 

U% 

14 

6m 

42 

2m 

Percentage of mature wishes 

72% 

15 

1 

7 

18 

Number of 1-vvrsli statements 

18 
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5— Richard K. 11 statements IS wishes 

10/2+ To John D. I hope he will he A strong, healthy boy 42 

11/4 to Robert' I hope when you grow up you will be rich, 8 

11/20 to Ruth J : I hope Ruth will marry a strong and wealthy man 

31, S 

12/9 to Jane. Healthy, wealthy, stiong and nth 42, 8 

12/9 to Jane I hope she goes in a seaplane, not in an airplane, 

because it is too dangerous, 11 

12/17 to Joan Joan, I hope you will marry a nice man and rich, too 

31, 8 

12/17 to Joan, Joan, I hope you can live as long as you can help live 

42 

1/13 to George K I hope when you grow up, when you marry your 

wife you will have a nice tidy house 31, 9 

2/5 to Juhn G. I hope you me linppv when you grow up and go on 

a boat nde to Africa 42, 14 

2/5 to John G John, 1 hope you giow up and like your wife very 

much 32 

2/18 to Jean Wherem you go and whatever you do, I hope you 

will be famous, and when you many I hope you 


will have a nice tidy house 27, 31, 9 


Summary 

Distribution of wishes by 
category numbers 
Category Category 

No F No F 


8 

4m 

27 

1 

Numbei of diffeient categories 

8 

9 

2 

31 

4m 

Percentage of immature wishes 

0% 

11 

1 

32 

1 

Percentage of mature wishes 

72% 

14 

lm 

42 

4m 

Number of 1 -wish statements 

5 



— 

— 

Number of 2-wish statements 

5 



S 

18 

Number of 3-wish statements 

1 


6 — Dill 11 statements 17 wishes 

11/4 To Robert I hope you will get a new Foul car when yotl grow 
up 4 

12/9 to Jane I hope she has a good house 9 

12/9 to Jane I hope she marries a wealthy, stiong man 8, 31 

12/17 to Joan I wish you will go on a nice boat trip ll 

1/13 to George W.. I hope you marry a healthy, strong gul 31 

1/28 to Richnid K. I hope you will be a healthy, wealthy, well and strong 

man +2, 8 

2/5 to John G I hope you will be a healthy, wealthy man and earn 

lots of money 42, 8, 7 

2/18 to Jean I hope when you grow up you will be a teacher in 

Horace Mann School 22 

2/18 to Jean I hope when yon glow up vou will have a nice house 


J/3 to Bertram 


in the country, 9 

Bcitram, I hope when you glow up you will be a 
wealthy, healthy man and earn lots of money. 8, 

42, 7 
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TABLE 5 {continued) 

3/13 to Nancy Nancy, I hope you learn how to make nice pictures 20 


Summary 

Distribution of wishes by 
category numbers 


Category 


Category 




No 

F 

No 

F 



4 

1 

20 

1 

Number of different categories 

9 

7 

2m 

22 

lm 

Pci rentage of immntuie wishes 

0% 

8 

4ru 

31 

2m 

Percentage of mature wishes 

71% 

9 

2 

42 

3in 

Numbei of 1-wish statements 

7 



— 

— 

Numbu of ?-wish statements 

2 

11 

’ 1 

9 

17 

Number of 3-wish statements 

2 


7 — David 11 s' ale in aits 11 avis lies 

12/9 To Jane 1 hope she has lots of food 3 

12/17 to Joan I hope you have lots of money 7 

1/13 to George VV I hope you aie ail avintoi 22 

1/22 to Tommy I hope you will go to Sky I’op 1 1 

1/22 to Tommy I hope you many a nice woman 31 

1/28 to Richnid IC I hope you aie an aviator 22 

2/5 to John G I hope you will be n game hunter 72 

2/5 to John G I hope you will go to England 14 

2/18 to Jean Jean, I hope you will be a famous artist 27 

2/18 to Jean Jean, I hope when you glow up your husband will he 

a farmci 31 

3/13 to Nancy L • I hope your husband will be a farmer 31 

Summary 

Distribution of wishes by 
cntcgoiy numbers 
Category Category 

No F No F 

3 li 27 1 Numbei of different categories 6 

7 lm 31 3m Pu tentage of immature wishes 9% 

11 2m — — Pci rentage of matin c wishes 82% 

22 3m ( 11 Number of I -wish statements 11 

S — John G 7 statements 8 wishes 

l/13 To George W . I hope voil are a radio announcei 22 

1/22 to Richaid IC I hope you're a radio animimcci 22 

1/22 to llichaul IC I hope you aie a healthy, wealtln man 12, 8 

2/lS to Jean I hope you aie a piano plater 22 

2/18 to Jean I hope when you glow' up your hush and will be an 

actor 31 

3/13 to Nancy L T hope, Nancy, \ou’rc a famous piano plater 22 

3/13 to Nancy L I hope when you grow up you will he a inovie actor 

22 

Summary 

Distribution of wishes by 
category numbers 
Category Category 

No, F No F 

8 lm Numbei of different categories 4 
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TABLE 5 {continued) 

22 Sm Percentage of immature wishes 0 % 

31 1m Peicem.tgc of mature wishes 100% 

42 lm Numbei of 1-vmh statements 6 

— — Nunibei of 2-wish statements 1 


4 8 


9—Geotge ]t S statements S wishes 

U/4 To Robert I hope 3 on get an elcctuc train 1 

H/20 to Rllth J, I hope you get a stenin engine 1 

12/9 to Jane I hope she has a good furnace with lots of heat 9 

12/17 to Joan l hope she has a nice house 9 

12/17 to Joan I hope \ou will have a Mciry Chii&tmns IS 

1/13 to George \V. I hope he has a nice faun 6 

1/28 to Richard K I hope you have n nice farm in the countiy 6 

2/18 to Jean 1 hope you go to Lake Placid 14 


Sum m ary 

Distuhntion of wishes by 
category numbei s 
Categoiy Catcgoiy 

No F No F 

I 2i 14 lin Numbei of diffeient categories 5 

6 2 15 1 Percentage of nnmatiue wishes 25% 

— — Peiccntagc of matmc vn«hc« 13% 

9 2 5 8 Number of 1-wislt statements 8 


JO — Dcrltnm 5 stnicnmits S wishes 

Il/15 To Geoige B I hope he will have lots of money to buy things and 
be stiong and healthy 7, 42 
12/9 to Jane. I hope she secs new things 14 

1/13 10 George W I hope you aic the King of Amciicn so he can earn 
lots of money 27, 7 

1/22 to Tommy I hope you will get a silvci watch and a silvci brush 
when you giow lip 2, 2 

1/28 to George K. 1 hope you me Piesulcnt of the United States 27 

Sum maty 

Disti Unit ion of wishes bv 
catcgoiy nmnbcis 
Categoiy Catcgoiy 

No F No F 

2 2i 27 2 Numbei of diffeient categories 5 

7 2m 42 lm Percentage of immatuie wishes 25% 

— — Peicentage of matnie wishes 50% 

!4 lm 5 S Numbei of 1-wish statements 2 

Numbei of 2-wish statements 3 

77 — George JP 5 statements 6 wishes 

11/20 To Ruth J, I hope she gets a Jot of books 10 

12/9 to Jane. I hope she is able to swim 20 

12/17 to Joan I hope you will he able to swim. 20 

1/22 to Tommy I hope he goes on top of the Empire State Budding 11 

2/5 to John G I hope you learn how to swim well and also go on a 

boat ndc to Afnc.i 20, 14 
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TABLE 5 (continued) 


Stun mat 


Distribution of wishes by 



catcgoiy numbers 

Category 

Category 

No 

F No. 

10 

1 

11 

1 

14 

lm 

20 

3 

4 

6 


Numbei of different categories 4 

Percent igi of immature wishes 0% 

Pn coinage of mature wishes 17% 
Number of 1-wisli st itLinciits \ 

Nimibu of 2-wis.li statements I 


12 — Randall 
11/20 To Ruth J 
1/22 to Tommy 
2/S to John G 


3 statements 5 n vain's 

I wish she sits a nice doll house 1 
I hope y on have a ride m an airplane II 
I hope >ou will be a healthy, wealth) man with lots 
of mono) 12, 8, 7 


S u tu tinny 

Distubiition of wishes by 


category numbers 


Catcgoiy 

No 

F 

Category 

No 

F 

I 

li 

11 

1 

7 

lm 

42 

lm 

8 

lm 

S 

5 


Numbti of dilfeieiu inicgories 5 

Percentage nf immatuie wishes 20% 

Pciccmngc of matin c wishes 60% 

Number of 1-wish statements 2 

Numbti of 3-wish statements 1 


13 — Michael 
2/18 to Jean 
2/18 to Jean 

3/3 to Bertram 

3/13 to Nancy L 


/ statements 4 wishes 

I hope when you giow up you will be veiy pi city 26 
Jean, I hope when you prow up you will have nice 
manncis at the table when you cat 20 
I hope when you glow up you won’t cat much candy, 
so vour teeth don’t get spoiled 42 
I hope whin \ou riow up you can paint putines, the 
Queen Mary and the No? maiuhc 22 


Stun mat y 


Distribution of wishes by 
categoiv numbers 


Category 


Category 

No 

F 

No 

20 

1 


22 

lm 


26 

1 


42 

lm 



Number of different categories 4 

Peicentafic of immature wishes 0% 

Percentage of mature wishes 50% 

Number of 1-wish statements 4 


4 4 


14 — Richard C. 2 statements 2 wishes 

12/17 To Joan I hope you will have a very tidy house 9 

2/18 to Jean I hope you are veiy’ famous when ton grow up 27 
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Category 

No 

9 


Distribution of wishes 
category numbers 
Category 


by 


Summary 


No 


1 


Numhu of diffcicnl categories 


27 

2 

1 

2 

Percentage of nnmatuie wishes 
Percentage of m.Uuic wishes 
Numbei of 1-wisU statements 

0% 

0% 

2 

15 — Tommy 

2 statements 2 wishes 


11/15 To Geoige 

B. 


and Nancy M. 

For both of them I hope they go to Saranac 

14 

12/17 to Joan* 

I hope you have happy times. 42 




Summary 


Distribution 

of wishes by 



category numbers 


Category 

Category 


No 

F 

No F 


14 

lm 

Number of different categories 

2 

42 

lm 

Percentage of immature wishes 

0 °/o 

— 

— 

Percentage of mature wishes 

100% 

2 

2 

Number of 1-tvish statements 

2 


GIRLS 
1 — i loan II 
U/4 To Robert 
11/15 to Geoige B 
and Nancv M 
l/l3 to George W 
1/22 to Tommy. 


l/28 to Richard K ■ 
2/5 to John G . 


2/5 to John G 
2/lS to Jean, 

2/18 to Jean 
3/3 to Bertram 

3/3 to Bertram 
3/13 to Nancy L . 

3/13 to Nancy L.‘ 


IS statements 22 wishes 

I hope you get st new watch 2 
I hope they will both grow up strong, too 42 

1 hope he will be a healthy, wealthy mar 42, 8 
I hope when you grow up you will be healthy and 
wealthy and have a tidy house, n nice wife, and be 
President of the United States 42, 8, 9, 31, 27 
I hope you will have a gold watch 2 
I hope you will be a healthy, wealthy man when you 
grow up, and be President of the United States 
42, 8, 27 

I hope you go in a boat to Africa 1+ 

I hope you will he a famous piano player like Handel, 
27 

I hope you wilt go to Africa 14 
I hope when you grow up you will be very famous 
nnd get a golden watch 27, 2 
I hope you get lots of bananas, apples and oranges 3 
1 hope you learn to swim very well and get n boat, 
20, 4 

I hope when you grow up or now you get lots of 
oranges and apples 3 
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TABLE 5 (continued) 


Sum Dint y 

Distribution of wishes by 
category numbers 


Category 


Category 




No 

F 

No 

F 



2 

3i 

20 

1 

Number of dilfcient categories 

10 

3 

2i 

27 

4 

Percentage of immature wishes 

23% 

4 

1 

31 

lm 

Percentage of matuie wishes 

46% 

8 

3 m 

42 

4m 

Number of 1-wish statements 

S 

9 

1 

— 

— 

Number of 2-wish statements 

3 

14 

2in 

10 

22 

Number of 3-wish statements 

1 


Number of 5-wish statements 1 


2— Ruth J 

11/4 To Robert 

11/15 to George B. 
and Nancy M 

1/13 to George W 
1/22 to Tommy 
1/28 to Richard K • 
2/5 to John G 
2/18 to Jean 

2/18 to Jean 
3/3 to Bcrtinm 
3/3 to Bertram 


3/13 to Nancy L 


3/13 to Nancy L 


12 statenunts 12 wishes 

I hope you will have lots of books when you grow 
up 10 

I hope both of them will go to the show when they 
grow up 12 

I hope you get lots of books to read 10 
I hope vou will be .in engineer when yon grow up 22 
I hope you’re an architect 22 
I hope you’ie an airplnnc pilot when yon grow up 22 
I hope yow gn to Flic Island (She says that is 
Robert’s wish, he is absent) 14 
I hope vou will be a famous actress. 27 
I hope you're an engineer when you grow up 22 
I hope when you giow up oi right now, you can 
go to the Empire State and have a record made of 
yourself 11, 28 

Nancy, I hope when you grow up you will be a very 
famous actress, go on every stage in New York 
City. 27 

I hope when you grow up or right now you will have 
a ride on a horse or pony 11 


Summaty 


Disti ibution 

of wishes 

by 




category 

numhcis 



Category 

Category 




No. 

F 

No 

F 



10 

2 

22 

4m 

Number of different categories 

7 

11 

2 

27 

2 

Percentage of nnmatme wishes 

0% 

12 

1 

28 

1 

Percentage of mature wishes 

17% 



— 

— 

Number of 1-wish statements 

11 

14 

lin 

7 

13 

Number of 2-wish statements 

1 

3 — Ruth 

K 


7 statements 10 wishes 


12/9 To Jane 

I hope you 

go to the show when you grow up 

12 

12/17 to Joan 

I hope 

you 

will get to sec a farm 14 


1/13 to 

George W 

■ I hope vou will get to go horseback riding 11 


1/13 to 

George W 

I hope when you grow up I hope you arc a good 

man 



and 

earn 

lots of money 25, 7 
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1/22 to Tommy 
2/5 to Joint G , 
3/13 to Nancy I 


l hope lie gets to go hoiscback riding 11 
L hope he h.is lot*, of books and will be happy 10, 42 
I hope when yon glow up you will be a healthy, 
wealthy lady 42, 8 


Sum mm y 


Distribution of wishes by 



category 

numbeis 


Category 


Category 


No 

F 

No 

F 

7 

lin 

12 

1 

8 

1 in 

14 

1m 

10 

1 

25 

1 

11 

2 

42 

2m 



8 

10 


Number of dilfeient categories 8 

Percentage of immature wishes 0 % 

Pcicentagc of mature wishes 50% 

Number of t-wish statements 4 

Numbci of 2-wi‘>h statements 3 


4 — i\ r aitcy 
11/20 To Ruth J : 

12/17 to Joan 

1/13 to Geoige W 
2/5 to John G 

2/lS to Jean 

3/3 to Bertram 


b statements 10 wishes 

I hope she gets some doll fuimtuie for the doll house 
1 

I hope you will be a healthy, wealthy, stiong woman 
42, 8 

I hope you will have a happy birthday 15 
I hope you will be a healthy, wealthy, stiong man 


42, 8 

I hope you team how to swim vci\ well and have a 
boat iitlc 20, 11 

l hope you Icatn how to swim sciy well and have a 
boat tide 20, 11 


Sum maty 

Distribution of wishes by 


categoiy numbeis 


Category 


Categoiy 




No 

F 

No 

F 



1 

li 

20 

2 

Nunihei of diffeient catcgoiies 

6 

8 

2m 

42 

2m 

Pcicuitage of immature wishes 

10% 

11 

2 

— 

— 

Percentage of m.ituie wishes 

50% 

15 

lm 

6 

10 

Number of 1-wish statements 

2 





Number of 2-wish statements 

4 


J — loan S 
11/4 To Robeit 
11/20 to Ruth J ' 
12/9 to Jane 
12/17 to Joan 
1/22 to Tommy, 
1/22 to Tommy 
1/13 to George W 
2/ IS to Jean 
3/13 to Nancy L 


0 statements 9 wishes 

1 hope he will be healthy and stiong 42 
I hope she will be a healthy, strong lady 42 
I hope she is healthy, too 42 

1 hope she glows up to be n healthy, stiong women, 42 
I hope you will have a nice pony, a golden pony 5 
I hope you will have a white pony 5 
A healthy man 42 

I hope you will have lots of oianges and npples 3 
I hope you get pink ribbons in your hair 2 
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1'ABLL S (continued) 


S ii w in a ) 


Distribution of wishes by 



categoi y numbers 

Categoiy 


Category 

No 

F 

No F 

2 

li 


3 

li 


5 

2 


42 

5 tn 


4 

9 



Nninbei of diffciLnt categories 4 

Pticentnge of immature wishes 22% 
Pciccntagc of mature wishes 55% 
Number of 1-wisli statements 9 

Number of 2-rush statements 0 


6 — Bobbie 
11/15 To George B 
and Nancy 
12/9 to Jane 
1/13 to George W 
1/22 to Tommy 

1/28 to Richard K 
2/5 to John G 


6 statements S wishes 

I hope they tide in an aiiplane some day 11 
I hope she gets a ndc in an an plane 11 
I hope you marry a good wife 31 
I hope you will be well enough to go out in the snow 
and play +2, 11 
I hope you get a new sweater 2 
I hope you will be n healthy, wealthy man 42, 8 


Summary 


Distribution 

of wishes by 




category numbers 




Category 


Category 




No 

F 

No 

F 



2 

1 

31 

lm 

Numbei of different categories 

5 

8 

lin 

42 

2m 

Percentage of immature rushes 

13% 





Pciccntngc of niatuie wishes 

50% 

11 

3 

5 

8 

Numbei of 1-rush statements 

4 





Number of 2-rush statements 

2 


7 — Patricia 
2/5 To John G 
2/ IS to Jean 

3/3 to Bcrti am 

3/13 to Nancy 


4 statements & wishes 

I hope you aic a healthy, wealthy man 42, 8 
I hope when you glow up you will be a healthy, 
wealthy gnl 12, 8 

I hope you are a healthy, wealthy man when you 
grow up 42, 8 

I hope you are a healthy, wealthy woman 42, 8 


Summary 

Distribution of wishes by 
categoiy numbers 
Categoiy Category 

No F No F 

S 4m Numbei of different categories 2 

42 4m Percentage of imniatuic wishes 0% 

— — Percentage of mature wishes 100% 

2 8 Numbei of 1-yyish statements 0 

Number of 2-rush statements 4 
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S — Virginia 
11/20 To Ruth J 
1/22 to Tommy 
2/5 to John G 
3/3 to Bertram 

3/13 to Nancy 1 
3/13 to Nancy. 


TABLE S (continued) 


6 statements ' 

I hope she gets a doll l 
I hope you get n cai when you glow up 4 
I hope yon’ie the King when you giow up 27 
1 hope you have a nice wife and have a baby when 
you grow up 31, 30 

I hope you get a baby when you grow up 30 
I hope you get a lide in an nirplnne 11 

Sum maty 


Distnbution 

of wishes 

by 


category 

numbers 


Category 


Category 


No 

F 

No. 

F 

1 

li 

27 

l 

4 

1 

30 

2 

11 

1 

31 

lit 



6 

7 


Number of different categories 6 

Percentage of immature wishes 14% 
Peicentage of mature wishes 14% 

Number of 1-wish statements 5 

Numbei of 2-wirIi statements 1 


9 — Portia 
11/20 To Ruth J 

12/9 to Jane 
12/17 to Joan 

1/22 to Tommy 


4 statements 6 wishes 

l hope she will be a healthy, wealthy woman when 
she glows up 42, 8 
I hope she earns lots of money 7 
\ hope she has lots of money and be very healthy, 
7, 8 

1 hope yon get a golden watch 2 


Distribution of wishes by 
category numbcis 


Summaiy 


Category 


Category 


No 

F 

No, F 


2 

1 

Number of different categories 

4 

7 

2m 

Percentage of immatuie wishes 

17% 

8 

2m 

Percentage of matuie wishes 

82% 

42 

lm 

Numbci of 1-wish statements 

2 

4 

6 

Numbei of 2-wish statements 

2 

10 — Jean 


6 statements 6 wish 

es 


11/20 To Ruth J.; 
12/17 to Joan 
l/l3 to George W 
1/22 to Tommy 
1/28 to Richaid K, 1 
3/13 to Nancy 1 


I hope she gets a nice golden ring 2 
I hope you have a nice gulden watch 2 
1 hope you get a golden watch 2 
I hope you will get some baby ducks for Easter 
I hope at Eastei you will have baby ducks 5 
I hope you get chicks for Raster 5 


Sinn maty 

Distribution of wishes by 



Category 

numbers 


Category 


Categoiy 


No 

F 

No F 


2 

3 


Number of diffeient categories 

5 

3 


Percentage of immature wishes 

— 

— 


Percentage of mature wishes 

2 

6 


Number of 1-wish statements 


2 

100 % 

0 % 

6 
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TABLE 5 ( continued ) 

11 — Jane 2 statements 2 wishes 

12/17 To Joan. I hope you will have a nice Christmas tree 1 

1/13 to George \V I hope you will earn lots of money, 7 

Sit in m ary 

Distribution of wishes by 
category numbeis 


Category 

Category 




No 

F No 

F 



1 

li 


Number of different categories 

2 

7 

Ini 


Percentage of immature wishes 

50% 




Pcicentnge of mature wishes 

50% 

2 

2 


Number of 1-wish statements 

2 

Wishers 

Unknown 

2 s , atemmts 3 wishes 



Peggy Maty (the doll foi whom the house was built) 

11/5 To George B I hope they will be strong and healthy 42, 8 
and Nancy 

Beth (not identified by that name) 

11/20 To Ruth J I hope she goes on n train and sleeps overnight, 14 

Summary 

Number of 1-wish statements 1 

Number of 2- wish statements 1 


educative process is that piactice oi training should accompany 
biological growth, guiding it toward desired development 

D, The Wishes Arranged by Pupils Making Them 

Tabic 5 gives all the wishes of each child arianged successively 
in chronological order The number of wish statements and the 
total number of wishes aic given beside each pupil’s name. At 
the left of each wish statement aie given the date and the name of 
the receiver of the wish, and at the light of eacli the category 
numbers under which each wish of the statements was classified. 
Below the last statement of each child is a tabulation of his or her 
wishes according to the categoiy numbers. The number of immature 
and jnatnte wishes is indicated in this tabulation by the Letters i and 
nij and the pcicentages of each arc shown. Lastly the numbers of 
single, two, thiec, five, oi six wish statements arc given. The 
anangement on the chart is by sex, and within each sex set, in the 
ordei of the total number of wishes made by each boy oi girl. 

There were 15 boys and 11 girls for whom wishes were recorded 
The numbers are haidly sufficient to warrant extended analysis, 
either as a total group or by sex, but because of interesting points 
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TABLE 6 

Numder of Childrin Making Given Numbers or Statements and Wishes 



Statements 

frequency 

Wishes 

frequency 

33-34 


1 

31-32 


0 

29-30 


0 

27-28 


0 

25-26 


0 

23-24 


0 

21-22 


2 

19-20 


0 

17-18 

1 

4 

15-16 

0 

0 

13-14 

3 

1 

11-12 

4 

1 

9-10 

2 

3 

7- 8 

3 

6 

5- 6 

6 

4 

3- 4 

4 

1 

1- 2 

3 

3 

Total 

26 

26 


found a few tables are presented Table 6 shows the distributions 
of the numbers of wish statements and of separate wishes made by 
the gioup as a whole The distributions show consideiable ranges 
for each grouping Three pupils, for example, made only one or 
two wishes that were recorded during the whole yeai, while one 
gave 18 statements and another made 33 diftcicnt wishes, The 
frequencies hardly approach a normal distribution, but they indicate 
that children vary gteatlv in then expiessivencss of buthday wishes 
for one another. 

Table 7 shows the distributions of pupils according to the plurality 
of wishes in their statements Eveiv pupil made at least one state- 
ment containing a single wish The number of these simply expressed 
wishes per pupil ranged fiom one made by one pupil to 18 made by 
anothei child Theie wetc 15 pupils who made double wishes, and 
these 15 langed from one pej pupil to six made by one child, Seven 
pupils made tluec wish statements, one giving as many as three. 
No statements contained four wishes only, but two pupils each made 
one of five wishes and one made a statement containing six wishes 

Just what the significance of these differences may be is perhaps 
a matter of opinion From the side of sentence stmeture simple, 
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TABLE 7 


Distributions According to Nummr or Wishes per Wish Statement 



1 

Number of wishes in statements 

2 3 4 5 

6 

18 

1 




11 

2 






10 

0 






9 

2 






8 

2 






7 

1 






6 

3 

1 





5 

3 

1 





4 

4 

3 





3 

0 

3 

1 

0 



2 

7 

2 

1 

0 



1 

I 

5 

5 

0 

2 

1 

0 

0 

11 

19 

26 

24 

25 

Total 

26 

26 

26 

26 

26 

26 


slioit, and clem sentences aic usually coivsideicd preferable to long 
involved ones In child development, however, length of sentence 
has been found to be quite closely related to matui tty in language 
use Probably this is true for the birthday wishes of these children 
Another suggestion is that longer statements may be associated with 
love of verbosity, ego-regard, or the like 

The analyses of wishes below cacli child’s set makes possible a 
supcihci.il com pa i iso n of the intei ests of the child icn The number 
of categones coveicd by the 26 pupils vaned fiom one to 14. Some 
childicn repeated wishes again and again, otlieis made many different 
wishes Foi example, Robeit specialized on Fiie Island , Jean made 
two wishes foi a golden watch, one foi a golden ring, and thice foi 
baby ducks or clucks On the other hand John D scattered 21 wishes 
over 10 diffcient categones 

The studies of wishes of students and othci children groups have 
indicated that wishes foi 1 , money, 8, wealth, 14, tiavel, 22, Voca- 
tion, 31, montage, and 42, health and happiness, tend to be more 
mature wishes, and those for 1, toys, 2, clothes, etc., 3, food, and 5, 
pets, immature wishes Table 8 gives a distnbution of the per- 
centages of these two groups of wishes by sexes. The numbci of 
cases is small, but the differences are quite marked, both between 
individuals and between sexes The hoys seem to have shown marked 
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TABLE 8 

Distributions of the Percentages of Immature and Mature Wishes bt 

Sexts 



Girls 


Boys 


Total 

% 

Immature 

Mature 

Immature 

Mntuie 

Immatme 

Mature 

100 

1 

1 


2 

1 

3 

90 







80 


1 


1 


2 

70 




4 


4 

60 




1 


1 

SO 

1 

5 


3 

1 

8 

40 


1 




1 

30 







20 

2 


3 


5 


10 

4 

2 

1 

3 

5 

5 

0 

3 

1 

11 

1 

14 

2 

Total 

11 

11 

15 

IS 

26 

26 

Median 

18 

53 

7 

65 

9 

56 


maturity over the girls in their wishes. A similar tendency was 
found in a comparison of college men and women (4), the former 
seeming to show more mature wishes. 

Table 9 gives the comparison of the boys and girls according to 
the percentages of wishes by the sub-categories. It appeals from 
this table that the following differences obtained for these children. 

(re) The girls were more interested m 

Jewelry 9% girls 2 8% hoys 

Pets _ i 5% girb 0 6% boys 

(l) The hoys were more interested in 

Vocations 12 9% boys 4% girls 

Travel and diversions 8 9% boys 3% girls 

Tidy house 5 6% boys 1% girls 

Marriage 7.2% boys 3% girls 

The comparison of college men and women leferred to above showed 
n similai gieater interest by men in vocations and niairiagc The 
same data, however, showed that more college women than men 
were interested in travel and diversions. 


E Summary and Conclusions 

Analyses of 285 birthday wishes made to one another by 26 
Grade I children are presented The following findings and tenta- 
tive conclusions are offered . 

1. Most of the wishes were single statements, excepting a numbei 
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TABLE 9 

Comparison or Wishfs or Boys and Gnus According ro CAnoouiPS and in 

PrRCtNrAGTS 



Categories 

Percentage 

Boys 

s 

Girls 

1 

toys 

2 8 

3 

2 

clothes, jewelry 

2 8 

9 

3 

food 

6 

3 

4 

vehicles 

2 2 

2 

5 

jets 

6 

5 

6 

farms 

I 1 

0 

7 

money 

6 7 

4 

8 

wealth 

10 6 

13 

9 

tidy house, etc 

56 

1 

10 

tending 

6 

3 

11. 

sports 

62 

9 

12 

movies 

00 

2 

13 

vocation 



14 

travel 

8 9 

3 

15 

occasions 

l 7 

1 

16 

parties 



17 

tasks, etc 



18 

specific education 



19. 

music 



20 

accomplishments 

3 9 

3 

21 

promotion 



22, 

vocation 

12 9 

4 

23 

be big 

6 

0 

24 

be bright 

6 

0 

25. 

moial improvement 

00 

1 

26, 

nice face 

6 

0 

27 

prestige 

5 6 

7 

28, 

adventure 

1 1 

1 

29 

supernatural power 



30 

have baby 

1 1 

2 

31 

marriage 

72 

3 

32 

be loved 

6 

0 

33 

paicnts never die 



34 

companionship 



35 

friends 



36. 

duties 



37. 

physical pmn 



38, 

imaginary conditions 



39 

benefits for relatives 



40. 

releases 



41 

general benefits for self 



42. 

health, happiness 

15 6 

20 


Total 

100 2 

99 


of convcntion.il wishes that the recipient “be healthy and wealthy” 
2. Compaicd with personal wishes reported in other studies , 
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these birthday wishes omitted nearly all "altruistic” wishes, and 
showed considerably greater proportions of wishes for vocational 
career, activities and diversions, marriage, and prestige than other 
groups of children, and less interest in specific mateiml possessions, 
and having a baby or sibling. 

3. Important factors entering into these diffcicnccs may be 
gicater mental maturity and more favorable home backgiound of 
these Grade I children than of the other groups. 

4. Wishes made in March were more numerous and complex 
than wishes made in November, due in part, probably, to practice 
and maturation as well as to other factors. 

5. Great individual differences were found in the number, objec- 
tives, maturity and immaturity of the wishes of these children. 

6. Boys’ wishes tended to be quite maikcdly moie mature and 
numerous than the girls', especially as to vocations, travel, living 
quarters, and marriage 
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INTERCORRELATIONS AMONG LEARNING 
ABILITIES I 

Depai Itiiml of Psychology, University of ll-'isconstn 


Rich \rd W ei.unoion IIush \nu 


A, Pro hi fms 

Geneinlitv vcisus specificity is one of the most important pioblenis 
in psychology at the picscnt time We ask whcthci intellectual 
ability is general m unique to the paitiuil.u task being attempted, 
whether a peisonality ti ait is geneial oi applies to each situation 
separately, whctliei an emotion is genet nl oi specific, and whcthci 
abilities aie geneial or specific Possibly moic experimental woik has 
been done in the field of intelligence than in the otlici pioblenis 

In this study we aic interested in the iclationslups among learning 
abilities The wiitcr desned to tieat learning scoics in a way similar 
to the ticatment of totals on sub-tests on intelligence examinations 
In intelligence we have tlncc theories Thai intelligence is a geneial 
function, that abilities lun in gioups, and that one’s abilities arc 
highly specific. Piesent opinions seems to be between the general 
and gioup factoi thconcs. 

Now, is learning ability as geneial as intellectual ability seems 
to bc ? Educational psychologists seem to assume that it is Thcj 
speak of fast Icarneis and slow' lcaincis, without the qualification 
of mentioning what is learned rapidly or slowly 

B. Prlvious Studils 

The specific pioblcm of mtci con elation among learning abilities 
has been attacked by scvcial investigates, clncHy (in clnonological 
oi dci) by Pyle, Gauett, Anastasi, and Hall In addition a dctci- 
mined leadu could uncover hundteds of conclations between tw r o 
or thiee tests leported as incidental to then main pioblenis by rc- 
scaichers in all fields of learning 

Hall has given the best summaiy and cntical discussion of this 
w'hole problem. Pie piesents a list of thirteen “irrelevant factors 

"Received in the Editorial Office on September 30, 1938 
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which may raise 01 lower intercoi relations between learning tasks,” 
which he feels account in part foi the consistently low coefficients 
found by all those who have worked on this pioblcm. Rcacleis inter- 
ested in this discussion are advised to read Hall’s original article, 
as we can mention licic only one or two of the leading factors One 
of the most important is that in these investigations a nairow lange 
of talent has been tested. The IQ lange of college students is largely 
confined within a 20-point limit, which means statistically that slight 
differences in special abilities and other incidental factors, and minor 
discrepancies within the experimental situation, will materially lower 
conelations In many studies, also, due to piactical limitations of 
running each subject tlnough a number of tests, lcscarchers have 
tended to use too few subjects and to shorten the tests to such an 
extent that they have lost both reliability and validity. 

Studies by Garrett and Anastasi employed chiefly very shoit pencil 
and paper tests done in group situations Then median intercoi icla- 
tions were around -j- 20 The present writei felt at the outset that 
these techniques, which arc faiily typical of woilc in this field, might 
be responsible foi the virtual lack of agiecmcnt among learning skills 
So it was decided to use longei tests, to test subjects individually, and 
to use more apparatus tests and tcwci pencil and papei tests 

C. Tests and Techniques 
1. Tests 

The tests which wc finally decided to use are listed in Table 1 
The tests themselves weic chosen from a vast numbei of possible 
measures of learning Those lcqiiinng complicated apparatus weie 
somewhat limited to the resources of oui own laboratory 

The final list of tests was diawn up with several cnteiia in 
mind 1 They should covei several different fields of learning- — motor, 
rote memoiy, ideational learning, there should not be too many 
of largely similai chaiactci, and similai functions should be tested 
m difterent ways, ns by auditory and visual presentation 

Even aftei the tests had been selected, the otdci in winch they 
should be given was a pioblcm of gicat rmpoitancc, The following 
points weie among the majoi considerations. 1 

’Tile writer wishes Co acknowledge many suggestions, verbal and by 
letter, on the part of Di John A McGcoch Also the members of the 
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TABLE 1 

Oroi'r ot Tests LJsld 



First day 

Class 
of test 

Approximate 

time 

1 

Study faces 

II* 

4 

2 

Spool packing 

I 

7 

3 

Memory for faces 

II 

5 

4 

Rational learning 

III 

15 

5 

Mirror drawing 

I 

13 44 min 


Second day 



6. 

Prose, auditory 

III* 

8 

7 

Cancellation 

I 

13 

8 

Maze learning 

II 

18 

9 

Pcrsian-English, visual 

II 

10 

10. 

Test memory for prose 

III 

6 55 mm 


Third day 



11 

Prose, visual 

III* 

8 

12 

Code transliteration 

11 

10 

13 

Pursuit rotor 

I 

5 

14 

Incidental memory for code 

II 

3 

15 

Card sorting 

I 

8 

16 

Hindu-Englisli, auditory 

11 

10 

17 

Test memory for prose 

III 

6 50 min 


•These testa were not measures in themselves, hut memory was tested 
in a subsequent test, 

I, motor tests’ II, rote lenrning tests, III, ideational tests 


1. We rotated nmong the various classes of tests, 

2. We attempted to eliminate or minimize positive and 
negative transfer, 

3. Retroactive inhibition on the memory tesla was avoided 
by interpolating malenals of very different natures, such as 
spool packing between learning faces and testing for memory 
of faces 

4 Wc separated those tests which requited the maximum 
amounts of concentration, both within a session and into differ- 
ent days 

S. Wc used motor tests os partial rests from the more 
strenuous intellectual activities 

6 The first day’s testing was made not loo difficult, as 
all our subjects were naive and we attempted to avoid possible 
discouragement 

department seminar at the University of Wisconsin, directed by Professor 
VAC Ilenmon, and attended by all staff members and graduate students, 
gave me many suggestions in regard to tests and procedures 
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7 A regular ordci of testing was maintained The tests 
might have been mixed up, 01 rotated This might have ic- 
duced certain systematic trends, such as fatigue or practice 
effects But the oidenng and timing of tests was so difficult 
that admimstiativc difficulties would have amen with any other 
than a standard ordei. Finally, it seemed to the wuter that a 
constant older would be best, as all subjects would be treated 
alike and the same fortes should theoretically have worked with 
all learners 

I shall not attempt to justify the classification of oui tests into 
motor, lote, and intellectual Such division meiely represents tile 
best coinpiomise we could effect to satisfy the various ciitcria listed 
above, especially that of vaiying the nature of successive tests, both 
within a day’s session and between one week and the next. 

2 Techniques 

Several different advanced students acted as expemncntcis, so caie- 
fully standardized proccduies were picpaicd and typewntten The 
directoi of the piojcct personally instructed the experimented, demon- 
strated the techniques on them and on several ti ml subjects, and 
occasionally checked to ensure identical tieatmcnt of all subjects 
Techniques were relatively simple, any way. 

We shall now bnefly describe the various tests 

(1) . Learning names and fates This was the fiist sub-test from 
Moss’s test. of social intelligence Subjects were given foui minutes 
to associate a dozen names and faces. 

(2) Spool packing This a part of R. H Scashoic’s motor 
skills unit. The subject picks up one spool with each hand, places 
them in a tiay A dozen spools fill one tray, filling five tiays con- 
stitutes one trial Five ttials wcie done 

(3) . Memory for names and faces Twenty-five faces, including 
the original 12, arc presented the subject, along with the 12 original 
names. He is to pan the proper names and faces 

(4) . Rational learning This is a mental maze test, in which 
the subject is read three digits, one of which repiescnts the concct 
choice He is told only “right” oi “wrong,” no second guess being 
given if lie selects one of the wrong alternatives. He continues until 
he has learned the coirect digit in all eight sets of three digits. 

(5) Minor drawing Five trials in this familiar star tracing 
test. 
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( 6 ) . /ludito) 3 1 piosc The subject was lead a thousand word 
passage, adapted from the chapter on Australia from Van Loon’s 
Geography. He was told that at the end of the hour he would be 
given a brief examination on the matcnnl. 

(7) Cancellation Five trials, cancelling all tile R l s in para- 
graphs of pied capital letters. 

( 8 ) . Maze learning. A 10-turn, multiple- T, miscd wire path- 
way finger maze The subject continued until lie satisfied the 
criterion of three successive eriorless tuals 

(9) . Pei stan-English, visual Eleven pans of woids weic chosen 
for having four letters in both Pcisian and English (the Persian 
being turned into the standaid Roman alphabet), and weic presented 
at two-second intervals on an electrically diiven iota ting dinm Aftci 
the third trial the English equivalents weic coveted, and the subject 
was prompted after a second and a half, if nccessdiy Trials con- 
tinued until three were achieved without anv prompting 

(10) Memory foi prose passage A fivc-mmutc test, latgcly 
obicctivc, tested the memory of the subject foi the matenal which 
had been read to him at the beginning of the hour in Test 6 

(11) Visual piose A passage, sinulai in natuie to that used in 
Test 6 , this one on India, was tend by the subject himself 

(12) . Code substitution Two-digit numbers, in random surange- 
ment, were to be substituted for capital letteis. Foitj substitutions 
constituted one trial, five tuals weie done. 

(13) . Pursuit ioIoi. This test also came fiom Seashore’s motor 
shills unit The subject followed with n loosely lunged pointci a 
target about the size of a fivc-ccnl piece placed near the edge of a 
phonograph tui n table. Contacts were automatically recoided by an 
electric counter The subject did five tuals of twenty revolutions 
each 

(14) Incidental memory foi code. The subjects had done Test 
12 without any suspicion of being asked for memory, now they weic 
given a blank alphabet and asked to fill in as many of the number 
equivalents as possible. 

(15) Caid sorting A deck of 40 caids, a standard deck minus 
the face cards, was to be sorted in the "one behind’’ method (see 5) 
Five trials were administered. 

(16) . Hindu-Enghsh, auditory This test was paired with Test 
9, being auditory instead of visual. Eleven words wcie chosen for 
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being of four letters both in Hindu and English They were read 
aloud to the subject, at the rate of about one pair evciy two seconds, 
the same time which was allowed by the visual exposure apparatus. 
After three trials the Hindu word only was pronounced, and if the 
subject did not give the English equivalent within a second and a 
half, he was piomptcd. Three perfect trials wcie accepted as evi- 
dence of learning 

(17). Visual piose inemoiy. The examination on the prose read 
by the subject himself was now given, the procedure being the same as 
for the parallel Test 10 

3 Swfijecfj 

We used 100 subjects, taken during three different semcstcis from 
the writer’s lecture couise in beginning psychology 2 The usual 
homogeneities and heterogeneities of any college population were 
present. No subject was taken from an advanced coutsc, and no 
subject was used who had bv any chance cvei been subjected to anv 
of these tests. 

Each subject v/as individually tested fo\ a total of thicc hours, 
each horn penod separated from the othci by a week's lapse of time. 
This fitted in excellently with college schedules Subjects seemed 
well motivated and interested m the test battery This is mentioned 
here because in Part III to be rcpoited subsequently, where we used 
longer tests, boredom and loss of interest became a factoi. In this 
first experiment, tests were short, of no gicat difficulty, and with 
rather quick shift fiom one type of activity to another At wuist, 
subjects were motivated to finish and leave as soon as possible 

D. Results 

The major results arc contained in the table of intci correlations 
presented herewith One may lefer back to Table 1 for the names 
of the tests which space permits mention only by numbei m Table 2. 
Tests 1, 6, and 11 are necessaiily omitted fiom Table 2 since they 
did not have measures of then own, but had subsequent mem or V 
tests. The final row of correlations is between the learning or 
memory score and intelligence. 

One is immediately impressed by the fact that these correlations 
are in the main exceedingly low. Taking the usual criterion of 
demanding that a coefficient, to be significant, should be at least 

'The following advanced students inn manv of the subjects through these 
tests Natalie Weisberg, Robert Campbell, Edward Straty, Leo Herman 
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thiee times its probable eirot, we sec that even with oui good sized 
group of one hundred subjects there aie only eight figures which 
attain the desired magnitude. The first conclusion, then, would be 
that various learning tests involve difterent abilities, and that inter 
relationships with each other and with general intelligence aic vir 
tually non-existent We give in Table 3 a distribution of the coeffi- 


TABLE 3 

Distrirution of CoEFFicirNTs or Correlation 


Con elation 

range 

Numbei of ;’s 

50 to 

59 

1 

.40 to 

49 

1 

30 to 

39 

6 

20 to 

29 

26 

.10 to 

19 

19 

00 to 

09 

23 

— 10 to — 

■01 

14 

— '20 to — 

It 

1 


cients of correlation among the various measuics of learning, omitting 
those with intelligence 

This distribution coincides almost exactly with that quoted by 
Hall in summarizing the coefficients obtained by a number of 
investigators using a variety of tests and measures The present 
writer might admit that at the outset he felt that learning abilities 
must truly be much more highly intcicorielated than the coefficients 
obtained by Garrett and Anastasi, in particular, suggested This was 
the reason we went to considerable trouble to use largely instru- 
mental tests, and to run 100 subjects individually thiough three 
hours of testing apiece It was out opinion that such procedure 
might result in higher correlations 

But the fact that the vanous techniques and vaiious tests used by 
the present and previous investigators produce results so laigcly in 
agreement suggests that these tiends must be valid Then, as a 
general recommendation, we would suggest that one should speak 
of learning abilities (in the plural), not of ,i learning ability as if il 
were a general factor or a general ability equally applicable to every 
learning task. 

Is there any consistency about the appearance of high and low 
correlations ? Let us obseive first that the few slightly negative 
correlations can be considered inconclusive, just as can those which 
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arc slightly positive Those which fall within the langc of — 10 
to -J— .10, and even up to + 20 ,uc so near their PE's tli.it the trends 
prove little This wider range coveis neailv two-thirds of oui 
coefficients 

We have sub-divided the intciconelations into thice gioups, com- 
posed of tests of somewhat similai demands These me given in 
Tables 4, 5, and 6 We find a slight tiend as one might expect the 

TABLE 4 

Intercorrci \ 1 ions among Mourn Tisrs 

2 5 7 13 

5 04 

7 09 38 

13 16 27 12 

15 26 2! —04 22 


TABLE 5 

Intercorrel vtions among Roir Learning Iests 



3 

8 

9 

12 

It 

8 

04 





9 

26 

32 




12 

05 

— 05 

33 



14 

23 

20 

16 

04 


16 

25 

22 

S3 

17 

20 


TABLE 6 

I NT tRCORRELATIONS AMONG IDEATION AJ TESTS 



4 

10 

10 

27 


17 

24 

25 


median among the motor tests is + 19, among lote learning tests 
it is + 20, and it uses to +25 with the thice mtcicorielations 
among ideational tests Since the figuies shown in Tables 4 and 
5 vary from slight negative to moderately high positives, theic docs 
not appear to be any group factor in evidence 

Looking foi the moment at some of the highest singLe coefficients, 
wc see that they occur when rathei similar functions arc being 
tested The highest of anv of the 91 conelations i\as that between 
learning Persian-English associates visually and learning Hindu- 
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English associates in an auditoiv mannci Ceitainly these demand 
very similar abilities The next highest con elation is between code 
substitution and caid sorting, although these wcie aibitiarily listed 
as involving different functions, they both involve a serial eve-hand 
coordination. Yet, tins rule does not always hold, not docs the 
generally assumed one that conelations between complex functions 
are higher than between simple tests, as the coefficient of agreement 
between auditory and visual memory is onlv + 25 Theoietically, 
this should have been the highest on the list 

E. Discussion 

While in a scientific investigation one should preserve a rigid 
impartiality and accept his findings as facts, at least tinder the con- 
ditions obseivcd, at the same time one cannot help being sui prised 
at the low range of correlations among our various tests We 
realize that theic is no special reason for assuming that thcie should 
be a general learning ability, beyond its commonly being mentioned 
tacitly as if it wcie such. We also tend to assume that because 
learning is a fairly complex function it must be faiily well cor- 
related with general intelligence, which again would suggest that 
it is a fanly unitary ability. We notice fiom the last row of correla- 
tions in Table 2 that learning scores and intelligence aie vntuallv 
unrelated 

We mentioned earlier in the paper that Hall had suggested 13 
factors which influence the magnitude of intcrcoi relations among 
learning abilities. Most of these serve to lower these coefficients 
Let us re-exam me Hall’s list in teims of the present investigation 
(a) Certainly lange of talent applies here. Wc used college 
students, hence nearly the same in age, of no wide variation in 
intelligence, with practically the same educational background, all 
in then first course in psychology, and finally we might suggest 
that their aims and outlooks on life are rather similar (A) Simi- 
larity in age and culture possibly scive to raise a correlation, 
(c) Anothei attenuating factor which we are foiced to admit is a 
slight unreliability of measurement Even with subjects doing three 
hours of woik, to manage 17 tests demanded shoi toning of many 
to possibly an undesirable degiee. (d) The measure of learning 
we used was perforce the total scoies of the subjects m all trials, moic 
oi less on the assumption that all started with about an equal 
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skill, and the fasten lcarncis had bettci scoies as time went on, hence 
their totals should have been lowei in time 01 grcatci in quantity 
than foi those who did not impiove so much This leasonmg is more 
theoietical than practical howcvci Actually, some subjects caught 
on to the natuic of the test eailicr than otheis, and some wcie aided 
by moie rapid eye or hand coordination, which pci nutted better 
scoies due to native 01 previously acquned skill, and not necessarily 
through learning The wiiter might append hcic that the score 
to use in such an investigation ns tins is vciv difficult to decide 
Relative gam sounds logical, but it is not applicable in some tests, 
such as the maze Also such a figuic favors the pci son with a poor 
initial score, as the pci son whose first trial happens to he good is 
ncnrci to his ultimate limit and later incicments aic achieved only 
with extreme difficulty 

Some of these potential shoi tcoinmgs aic being studied in investi- 
gations, which will be rcpoitcd shoitly 

F. Summary 

1. One hundred college students were measured on 17 different 
tests of learning and memory, in three sessions of an hour apiece, one 
week apart The tests were of motor, lotc, and ideational chaiacter. 

2. Our purpose was to sec if there is any general learning ability, 
01 possibly groups of abilities, oi whethei we should properly speak 
of learning abilities as indicating that each peison bungs a f diftercnt 
amount of learning ability to bear on each different type of task 

3 The inteiconelations were very low, only 8 of the 91 being 
-f-30 or grcatei They weic mostly positive, however, the few 
negative ones weie in the close neighboihood of zeio. 

4. Thcie is some evidence that the correlations are somewhat 
highci between abilities of the same gcncial character, and especially 
when the functions aic not only in the same gioup, say motor, but 
when they involve laigely similai tasks, such as serial reaction 

5 Coefficients aic only veiy slightly highci among the more 
complex functions than among simple motoi oi lotc learning tasks 

6 Correlations with intelligence aic so weak as to be practically 
negligible. 

7. The whole trend of evidence is such as to suggest veiy 
strongly that we must speak of learning abilities (plural) and not 
of learning ability (singular) as if it were a general ability Unless 
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theie ib a great deal of overlapping in the nature of the tasks inter- 
relationships are very low ’ 
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A Introduction 

The results ot a previously conducted investigation into the post- 
school caiecis of a group of mentally deficient individuals (2) 
provided, in turn, the motive foi the stud 3' heicin to be icpoitcd 
The eailici investigation dealt piimauly with the itcoid of 
social and economic adjustment of 200 mentally deficient subjects 
in comparison with a like numhci of pcisons of avciagc intelligence. 
The study indicated, among othci things, that .1 latliei sizeable 
percentage of such higli-gtade moions can be wholly self-supporting 
(27 pei cent) and law-abiding (68 pei cent of those who, at the 
time of the investigation weie not 111 institutions foi the feeble- 
minded, qualified undei this lattei cn tenon of adjustment) Adding 
the fact that .ippio-vimatclv 57 pei cent of the subnormals weie 
partially sclf-suppoi ting, 111 addition to the 27 pci cent who were 
wholly sclf-suppoi ting, and observing that fully half of those who 
had rccoids of law violation weie not lepeateis 111 cinne (having 
avoided fuithei tioublc with the law aftci a paiolc bj' the juvenile 
court, foi instance), suggested the possible advisability of conducting 
a follow-up investigation of the post-school careers of a group of 
individuals whose level of mental ability would be located between 
that of the subnormals of the cailici study and the level called 
"aveiage” 01 “noimal” intelligence These arc the individuals gen 
ei ally icfcned to as “dull” in menial ability 

The picsnnt re.poit deals with but one aspect of the careers of 
the pcisons who ucrc made the subjects of this study, namely, the 
incidence ot delinquency and crime found in then life histories In 
its entuety the investigation is intended to furnish a detailed iccord 
of the social and economic adaptation of this “dull” population, a 

“Reccncd in the Editorial Oflicc on Octobci 7, 1938 
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rccoid winch may be tompaied, pojnt foi point, wilh the lesults of 
the c.ulicr study of markedly deficient 1 and of nonnal subjects 

From an examination of the liteiatuic dealing with the relation- 
ship of intelligence, oi deficiency of intelligence, ami delinquency, 
it is evident that lelativcly few studies have been directed specifi- 
cally to the adjustment of the dull subject. Much has been wntten 
about the feebleminded, and undei vciy general icfeicnccs to the 
"mentally deficient*’ one is guided to inf ci cnees concerning those 
persons u ho ate neither feebleminded nor of avetage intelligence 
Anolhci piedominant chaiactciistit of the liteiature (important from 
the standpoint of the present study) is that, with veiy few exceptions, 
the icpoits have dealt with institutional populations. This is espe- 
cially true of the few investigations that have centered attention 
upon the dull and the boulciline classifications That a huge pait 
of the liteiatuic has ovci emphasized the mle of feeblemindedness in 
delinquency lias been the contention of a numbci of wnteis on 
the pioblcins of juvenile and adult offenders. The present viewpoint 
owes much to the studies of Muichison (11), Butt (3), and Hcaly 
and Bionnci (8), 

Rcpiescntativc of statements made lcgaulmg the presence of the 
bclow-noimal subject in institutional populations is the following 
comment by Sliakow and Millaid who reported a study of 150 white 
male adult delinquents examined at the Woicestei Count! (Massa- 
chusetts) Jail by meinbcis of the psychological staff of the Woicestei 
State Hospital They wiitc 

Although the gioup does not difFe ■ significantly from an 
Army gioup given the Stanfoid-Binet in mean mental age, it 
lias a gi eater incidence of subjects at the dull intellectual levels 
The incidence of feeblemindedness by the ciiteiion of an IQ 
of 70 is not diffcient (15, p 45f) 

Then summary of the percentages repicsenting the vaiious intellec- 
tual levels shows a predominance of the boidciltne type. Othcis 

'The terms “maiKcdly deficient” and 'definitely deficient” aie used 
thiougliout (his discussion to lefei to those persons syIiosl mental develop- 
ment is so letAidetl as not to reach above a mental age of ten or olevcn 
years on a fiftcen-yeni basis Foi the pm poses of tins study 70 IQ is 
arbitiarilj taken as the uppci limit of the lange occupied by this gioup 
On the same basis (as will be fuither explained in anothci section) the 
"dull” subjects refeiicd to in the piesent investigation rated intelligence 
quotients from 75 to 85 
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u ho have shown a piopoitionatcly heavy tepirscntntion of the gioup 
below noimal and above feebleminded .lie Lane and Witty (10) 
whose tabulations of the numbcis of cases tailing within sevcial 
mental ability categories shows 45.7 per cent between IQ 70 and 
IQ 89 as against 10 pci cent below 70 IQ and 40 3 pci cent fiom 
90 to 110 IQ These findings weic reported foi 700 delinquents 
in the St Chuilcs (Illinois) School foi Bojs A hr ref ieport by 
Rogcis and Austin (14) foi 3,584 cases appealing befoic the Tot onto 
Juvenile Couit indicates the same gcncial conclusion They add 
this final tcinaik, "The peak [of the cuivc of distribution of IQ's] 
coming at this level of ability may imply a failuic foi this type 
(dull noimal) of child to adjust satisfactory to our public school 
system.” Fiank (6) in an investigation of mental level as a factor 
in the ciimmal tendencies of 401 individuals admitted to the New 
Jcisey Refoimatoiv at Rahway, found the "boidci line” cases to 
constitute 10 1 pci cent of the population and the “infciioi” gioup 
38 9 pci cent as compaied with 37 7 per cent foi the “aveiagc” 
mental abilities Stembach (16, p 696), in a study of juvenile delin- 
quents seen at the Noifolk (Vngmia) Juvenile Couit found evidence 
that, “thcic ate in the gioup as many normally intcllgicnt as thcie 
are feeble-minded delinquents,” and “a huger numbci of offenders 
is found in tlic boideilme gioup than is found in any otliei gioup.” 
Fuither evidence of the pieilonunance of the dull individual m 
delinquent populations is supplied in a recent study leported by 
Jameson (9) the investigation having to do with psychological 
factois i elated to the delinquency of gnls in state institutions, 
That the just-bclow-noimal level of intelligence makes moic 
than its pioportionatc conti ibution to leformatory and penal institu- 
tion populations, when compared with the much huger "noimal” 
section of the cuivc of distiilnition is appaicntlv the judgment of 
the majority of wnteis, It is not so evident, howevei, that the 
dull gioup predominates ovei the definitely deficient (the so-called 
"feebleminded”) in tcims of lehrtivc rcpicsentation of the icspcc- 
tive “sections” of the cuivc of distiilnition of intelligence As is 
clearly bi ought out m several ic views of the literature the earlier 
studies seemed to suppoit the conclusion that feeblemindedness, per se, 
played a majoi pait in delinquency, and that the feebleminded 
made, by all odds, the hugest conti ibution to the recoids of delin- 
quency and cnmmaliti It is unnecessary here to rcappiaise the 
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earlier literature, ioi adequate discussions ate to lie found m scveial 
good leports, among the best hung Zelenv (18), Sutherland (17, 
pp. 357-375), Reckless and Smith (13, pp 81-116) and Lane and 
Witty (10). 

There aie studies ot relatively recent date which, like the eailtcr 
literature, claim a piopoitionately gieatei repicscntation of the 
feebleminded among penal and concctional institution gioups This 
seems to he the conclusion of Enckson (5), who took the mateiial 
for his study fiom the case hrstor) files of the psycluatuc Field 
Seivice of the Wisconsin Board of Control; recoids of 1,690 cases 
of adult, white ciiminals He found that the lelationship between 
deficiency of intelligence and criminality became moie matked as 
the distance down fiom normal intelligence became greater (5, 
p. 621). This view appears also to he held by Glucck and Glucelc 
(7, p 101) in a comparison made between juvenile delinquents and 
Massachusetts school chtldien, whcic 13 1 per cent of the juvenile 
delinquents fell below 70 IQ as compaicd with 1 5 pci cent of the 
school children, 17 1 pei cent of the delinquents and 5.5 pel cent 
of school child » en weic m the "borderline” zone, 28 2 pci cent of 
delinquents awl 14 pci cent of school children weic classified as dull, 
while 41 6 pci cent of the delinquents and 79 pci cent of the school 
children rated “normal” or above Doll’s summary of studies made 
in New Jersey state correctional institutions (4) gives support to 
the aigumcnt that, at least among voungei delinquents, the rates of 
feeblemindedness run quite out of proportion to the presence of feeble 
nuudedness in the general population 

Findings winch indicate that in the lecords of delinquency, per- 
sons of definitely deficient intelligence lepicscnt then mental level 
in proportionately smallei numbeis than will be found among the 
dull and the borderline gioups aie difficult to locate, and where 
definite statements arc made they leave one with the feeling that 
m no otliei companson are the hazards of ambiguous teims more 
pronounced (lho*-e who arc "boi decline” in one leport are ‘‘feeble- 
minded” m anothei) Perhaps the picsent study can throw sonic 
light upon the specific question heie raised as to the possibility that 
the feebleminded may be less icpiescnted in certain foims of delin- 
quency not only on a numerical basis but in terms of the proportions 
of such persons to be found in the general population 
At this point the writer wishes to lecoid his belief that the 
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question raised tibo'-c regai dmg the behavim of the dull individual 
m compiuison with pci sons of gieatei 01 lessci intelligence is not 
simplv an academic question Tlicie are mattcis of some piachcal 
impoitancc which 1 elate to the tiutli about the adjustment of 
individuals whose mentality is on the just-hclow-noimal level 
What if it is shown that a i datively poorer adjustment is made by 
such pci sons than ln r the individuals of .iveinge intelligence ? And, 
what ate we to say if it should he cle.u that the dull pcison docs 
not make a bcttci adjustment than those who arc his mental 
infcuois, the so-called high-grade mourns 7 Thcic aic wntus who 
aic not convinced that the evidence to he found in the liteiatuic 
points unequivocably to the fact of bcttei adjustment by the dull 
person than by high grade moions. (The giadual shift of esti- 
mates of median intelligence foi inmate populations horn markedly 
low in the earlici litciature, to just-bclow-nonnal, in much of the 
recent litciature, would add to this unpicssion ) 

If theie is not cleaily a hettei adjustment on the pait of the dull 
group (as compared with the mentally deficient), does that indicate 
that we aie failing in our piograms of education to piovidc as 
carefully for their individual needs as for pci sons of avciagc and 
for those of maikedly deficient intelligence ? In this connection a 
statement by Di Many J Baker, Directoi of the Psychological 
Clinic of the Detroit Schools is peitincnt It touches not only upon 
the 1 elation of the instiuctional program to the needs of the dull 
pupil, but also adds fmther testimony in suppoit of the belief that 
behavtoi cases aic lcciuitcd in iclativcly huger numbcis fiom this 
particular mental level He says . 

Studies of the mental abilities of children with behavior prob- 
lems show a verv great preponderance of cases clustering 
around the lower 80's in intelligence quotients There is n 
small percentage of children definitely feebleminded at one 
extieme of this disti lbutton anti a suitable numhci of average 
and a few bught children classified as beliat ior problems 
This distribution is very similar to that obtained in other 
school systems such as Chicago m which the average intelli- 
gence quotient of children with behavior pioblcms is also 
about 82 It is believed that these dull children are bright 
enough to show some initiative and to create certain dis- 
turbances in school and society but they are not sufficiently 
intelligent to forsee the lesults and consequences of their anti- 
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social actions Fiom the standpoint of education it is veiy 
important that adjustments be made in the wav of modified 
curricula and material suited to their needs, so that these 
children do not become dissatsified or discouraged by then 
education (l, p 169). 

Anothei statement with a similai point of view is made by Plos- 
cowe when he remarks 

To some extent the fact that the dull-noi mal, backward 
children present more bchaviot pioblems is a tti United to the 
fact that no special provision is made for them within the 
school system The fnihngs of the cleaily defective are 
recognized but the backward children are expected to meet 
the exigencies of a school system which is unsuitod to them 

(12, p 47). 

Through in-«chool ti .lining and post-school guidance, schools will, 
presumably, he m a position to make needed corrections as more 
facts are available concerning the latet-life adjustments of persons 
who, in school, exhibited dull and boidciline levels of ability To 
the not-very-laige body of infoimatton dealing with such cases, the 
findings of the piesent study aic added 

B, The Plan and Procedure Employed in the Present Study 

It is with respect to pioccduie that the study hcie piescntcd differs 
most from othcis pcitaming to the adjustment of persons of below- 
average intelligence As stated briefly in the foicgoing discussion, 
the plan called foi a follow-up of the caiccrs of subjects who, when 
they weic cm oiled in the classes of the Lincoln, Nebraska, public 
schools, gave evidence of possessing less-than-avei age but not a feeble- 
minded grade of intelligence Onlv such persons weie chosen as 
seemed reasonably ccitain of belonging in this category and only 
those peisons who had, ,it the time the study was initiated, icached 
their twenty- first birthday 

The difficulties involved in selecting subjects who could quite 
ceitainlv qualify in such a classification were many, Foi one thing 
the results of group tests of mental ability had to be prefcircd ovci 
results from individual tests. Only a small percentage of the dull 
pupils of the schools had cvci been examined with individual tests 
and in many such instances the refeiences for individual examination 
followed fiom the fact of already established problem behavioi. 

Recognition of the umeliabilities of group test results led tn adop- 



\V vruu N R HU ] I It 


371 


tion of seveml piccautions, among tlicni being («) the n-c oi mil!) 
names only as showed close agreement between the 1 a tings on two 
oi moic gioup tests, “ (A) the use of no name whcie rating-, fell 
below an intelligence quotient of 75 oi went above an intelligence 
quotient 3 of 85, (c) the elimination of all eases whcie there was 
any question that language handicaps influenced the test i exults and 
{( 1 ) the dropping of eases where buthdates were in question '1 he 
lcsults of three gioup tests weic accepted The Tciman Giouj> Test 
of Mental Ability, Founs A and II, the Otis Giou/> Intelligence 
Tests, Fatm A , and the Nntional Intelligent e Tests Undci the tcims 
of this method of selection theic \ve i <. 107 individuals « lui qualified 
as belonging to the “dull” classification, 161 of these being males and 
146 females, 

In oi dci to piovule a basis of cumpansoii upon winch the hchiivioi 
of the dull subjects might be evaluated, theie was p.uied with each 
one a person of noimal intelligence (IQ between 100 and 120) 1 
whose nationality and sev weie the same ami whose chiunulogienl 
age did not differ more than 12 months hom that of the dull subject. 
Table 1 picsents a summaiv of the equivalence and the difteicnccs of 
these two gioups 

TAliLli 1 

Inr Mlan Alls and iNfccuoLNcc Quourma oi Dui l and Controc 

Subj rcTS w 



Dull subjects 

Conti ol 

subjects 

Age and intelligence quotients 

Male 

Female 

Male 

Female 

Mean age in months 

31764 

318 6+ 

319 56 

318+4 

SD’s of the age in months 

31 8 1 

31 40 

33 16 

31 32 

Mean intelligence quotients 

79 5 t 

80.82 

107 84 

105 92 

SD's of intelligence quotients 

3 04 

2 8+ 

y 92 

4 82 

"'The ages of the subjects arc 

heic computed to May 

1, 1938 



“Whole results of seven ill gioup tests weie lccimled thcie must have been 
no mm tccl disngi cement on the part of any nne test — otherwise the ease 
was omitted, borne cases weie included with a record of hut one test 
where other substantiating evidence was available. 

’While llic range fiom 7 5 to 85 IQ is quite nibitmry it does hive the 
value of helping to eliminate cases which, due to the vaganes of testing 
pioginms, might more couecdy have been classified in the so-called ''normal" 
group, above 90 IQ, or, at the othei extreme, in the definitely deficient 
cntcgoi y, below 70 IQ The iccords of more than 20,000 formei pupils of 
the Lincoln schools weie examined among which were appi oxmiatc ly 1,000 
whose mental tests placed them in the range hcie indicated Scarcely a 
thud of these 1,000 names suivncd the fuitlicr pioiess of selection for 
the study 

4 lhis pailiculji tangc was cliostii heeause it h id been used in the eat her 
study (2) and employing it in this ins estigalion insures a licltei comparison 
between (Iil two studies 
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When the names of the two lists of subjects wcic ananged as 
stated above, then lecords wcic clcaied with the Lincoln Child 
Welfare Buieau and with the Social Scivice Exchange of the Lincoln 
Council of Social Agcnucs With these pieliniiiuiy steps taken, the 
cases wcic followed tlnough the iccoids of moic than a dozen 
agencies and institutions in oidci to satisfy the question of the number 
of persons who had at some tune been chaiged with delinquency. 
Subjects wcie either seen in person 01 intei views wcie arranged 
with close acquaintances 01 relatives by way of gaming clues to 
misconduct not lccoided by couits and othci agencies. (The mtci- 
v lew mg of subjects constituted an lmpoit.mt phase of the moic ex- 
tended study of which this is one pait.) Tile following sections w ill 
piesent the icsults of the investigation thus conducted 

C Tm: Incidence of Delinquency and Criminaliiy in tiif 
Records or Dull Individuals 

By assuming that the conduct xecoids of the gioup called "control 
subjects" rcpicscnt the adjustment one might expect of pci sons of 
normal intelligence it is possible, through a process of comparison, to 
get some idea of the success 01 failuic of the 307 dull subjects of 
this study. Furthermore, by compaung the iccoids of the dull 

TABLE 2 

The Conduct Records of Mentaily Duia and or Control Suhjtcis 


Conti ol subjects 




Dull subjects 






Both 


Male 

Female 

Both sexes 

Male 

Female 

sexes 


(161) 

(146). 

(307) 

(161) 

(116) 

(307) 


N 

7o 

N 

% 

N 

c /0 

N 

7o 

A' % 

N 


JuxemJe coint 

21 

13 0+ 

8 

5 48 

29 

9 45 

5 

3 11 

4 2 74 

9 

2 93 

Police couit 
Citv and 

36 

22 3 6 

5 

3 42 

41 

13 35 

11 

6 84 

2 1 37 

13 

4 24 

county jail 
Industrial 

18 

11 IS 

2 

1 37 

20 

6 52 

4 

2 48 


4 

1 28 

school 

Commitment 

6 

3 73 

3 

2 05 

9 

2 93 

1 

62 

1 68 

2 

6+ 

Rcfoimatory 












(medium se- 
curity for 












adults) com- 












mitment 

Penitentiary 

5 

3 It 

2 

1 37 

7 

2 28 

0 


0 

0 


commitment 

1 

,62 

0 


I 

32 

0 


0 

0 
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subjects with the lesults of the cailici study of individuals of 
maikcdly deficient intelligence (2) anothci method of evaluation can 
be applied Table 2 furnishes some facts lelatuc* lo the ficqucncies 
with which the dull subjects and the subjects of nuim.tl intelligence 
have conti lbutcd to dcluiqucncv Table 3, repioduccd from the 

TABLE 3 

Tup Conduci Rlcords oi Minimis Diiiciini \no Coniroi iuiijfcrs 

1935 S i udy t 


Subnoimal subjects C'mtliol xnbjuts 

Both 



Male 

Female 

Both 

a.xcs 

Male 

Fun ale 

sexes 


(126) 

(80) 

(2 

Mi) 

(126) 

(80) 

(2116) 


N 

7< 

iY 

7o 

N 

% 

N 

O 

N 

/< 

A’ 7o 

Jm emle court 

32 

26 (J2 

17 

23 28 

19 

25 IMI 

6 

4 8 t 

2 

2 56 

8 3 96 

Police remit 
Cits and 

31 

25 21 

4 

5 48 

25 

17 86 

12 

9 67 

1 

1 23 

13 6 43 

county jail 
Re foi ma ton 

17 

13 82 

1 

1 37 

IS 

9 18 

3 

2 42 

0 


3 143 

commitment 

11 

8 72 

5 

6 85 

16 

8 16 

1 

81 

2 

2 56 

3 1 43 

Penitentiary 

2 

1 63 

1 

1 37 

3 

I S3 

0 


0 


0 

•'Rcfcicncc 


213, 

1 able 

12 









eailicr monogiaph lepott, supplies essentially the same t\ pe of m- 
foimation foi the subjects of definitely low intelligence (below 70 
IQ) In leading the two tables it will be necessaiv to keep jji numl 
two lcspects m which they aie not dhcctly compaiablc In the fiist 
place the subjects of the catliei study (Table 3) weie, on the aveiage, 
approximately one vcai aldci than those of the picsent study (Table 
2), also, then iccoids were examined ovci a pcnod ending May 1, 
1935, as computed with the tcimmal date of May 1, 1918, lieic 
employed The other particular m which the tables ate not exactly 
comparable is the manner in which “reformatory” commitments have 
been classified Reformatory commitment in Table 2 refcis lo the 
population of one specific institution — a place of medium security 
ior male oftendeis between the ages of 16 and 30 years In Table 3 
this type of inmate was included under the icfcicncc to '‘Peniten- 
tiary ” Table 2 specifics "Industrial school commitment” foi juvenile 
delinquents who comprised the “Refoimatoiy” gioup of the earlier 
study (Table 3) 

The seveial classifications m Table 2 involve a ccitain amount of 
duplication Of the 36 males with police court records 15 aie 
included among the juvenile couit cases Nine of the men given 
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jail sentences had, when younget, been bi ought befoic the juvenile 
couit Tlnee of the five lefoimatoiv cases had, cailiei, appealed 
on the lecords of the juvenile court A similar lecord appears for 
the one person committed to the penitcntiaiy and to nil of the six 
males listed with the industrial school. In the lccoid of the females, 
it was found that two of the five appearing on the police rccoids had, 
earhei, been befoic the juvenile comt; the tlucc committed to the 
“liidustual school” {Girls’ Tiaining School) had, similailv, been 
before the juvenile couit as well as had the two sentenced to the 
women’s i efoi matoiy. 

Among the contiol subjects, there aie five of those with police 
comt lccoids whose names aie also listed with the juvenile couit 
Tins applies, as well, to the tlucc males committed to jail and to 
the one lefoimatoiy case Both women (contiols) with rcfotmatoiv 
rccoids and the one woman listed with the police comt wcie, earlici, 
juvenile couit cases 

Examination of the juvenile couit rccoids of the tlucc classifica- 
tions of subjects, mentally deficient, dull, and noimal, icveals sonic 
lathei significant differences. Whereas from three to four pci cent 
of individuals of "noimal intelligence” wcie listed with the juvenile 
comt as delinquents, there were 9.45 per cent and 25 per cent, re- 
spectively, of the dull and of the definitely deficient subjects. The 
dcgiee of statistical ichubilitv piesent in these differences is indicated 
in Tables 4-5 


TABLE 4 

The Difffrincps in Juveviie Court Casls Among Dull and Normai 

Subjects 






D 

Subjects consideied 

N 

% 

D,ff 

ff aili 

Dull subjects 

29 

9 45 

6 52 

3 31 

Nonna 1 subjects 

9 

2 93 




TABLE 5 

The Differences in the Juveniip Court Records oi Duli and of Deficient 

Subjects 






D 

Subjects consideied 

N 

r /n 


°dl(t 

Dull subjects 

29 

9.45 

15 55 

4 53 

Definitely deficient subjects 

49 

25 00 
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Anothei characteristic of the delinquency among the scvcinl gioups 
of subjects is the definite reduction in diffeicnce between subjects 
of the two below-noimal classifications when males only arc con- 
sidered This circumstance is brought out in a compauson of the 
cntic.il ratios exptessed in Tables 5 and 6 

TABIIi 6 

Thu Din erences in Juvcniip Court Rrcrmus or Dui i and or 1 )fi inifei y 

Di i ictlnt Mai rs 


D 


Subjects cotisuleicd 

N 

% 

Diff 

°dl(( 

Dull males 

21 

13 0+ 

12 98 

2 75 

Definitely deficient males 

32 

26 02 




As children the subjects who aie designated “dull” appeal to have 
occupied a middle giountl between the othci two gioups with legaid 
to iccoids of delinquency But the percentages incicasc for the dull 
subjects when then adult recoids arc examined. Police couit files 
have 13 35 per cent of the dull subjects listed as coinpaicd with 
4.24- pei cent of the normals and 17 86 per cent of the “subnormals ” 
Foi the males of the two below-normal gioups the differences are 
statistically insignificant, as indicated in Table 7 A similar situation 
obtains with lcspect to jail sentences foi the males (see Table 8), 

TABLE 7 

Thu Diiferencls in Poi ice Court Records oe thl Males or Two Bnow- 

Normal Groups 

~ 

Subjects considered N % Diff a d\u 

Dull males 36 22 36 2 85 56 

Definitely deficient males 3L 25 21 


TABLE 8 

DirrEiu-NCPs in Records or Jail Sentlnci- tor Two Groups of Bttow- 
Normal Males 

~ " " ~ ~ _J>_ 

Subjects considered A r c /o Diff <r dlf j 


Dull males 

Definitely deficient males 


18 

17 


2 64- 


66 


11 18 
13 32 
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and also foi the police court and jail rccoids of female subjects 
Tables expressing these ditteietu.es aie not heic given foi the female 
subjects since the differences aic cleat lv not greatei than for the 
males and the numbcis (wheie the females are conccinccl) ate so 
small 

Conttasting the figuics foi “Industiial scltool commitment’ 1 m 
Table 2 with “Refoimatoiy commitment” in Table 3 indicates a 
definitely highei tate of delinquency foi the lowei -guide, male intelli- 
gences Table 9 shows the significance ot this diftciencc 

TABLE 9 

7 HI Dll FfcRENCI IN INDUSIRIAI SCHOOL COMMl I MTNT TOR H1L MAIIS Or TWO 
Bn ow-Norm li Groups 


Subjects considered 

N 


M 

D 

a <n/i 

Dull male-! 

6 

3 73 

5 19 

1 82 

Defimtelv deficient males 

11 

8 92 




Heic again the i dative ficqucncics of dclinqucnci seem to vaiy 
with me teasing age as the medium secuntv and maximum sccuutv 
commitments foi adults aic examined Adding the percentages of 
“Rctoimatory” commitments and “Penitentiary” commitments in 
Table 2 shows 2.60 pet cent of the dull population institutionalized 
as complied with 1 53 pei cent of the moions of die 1935 study, 
and a gieatci diftcience appeals when the males of the two gioups 
aic consideied* 3 73 pci cent and 1 63 pei tent lespcctivdv While 
the small numbcis involved m the lattei two comparisons do not 
suppoit statistical ^liability of the difteiences, it does seem woithy 
of iiote that the dull subjects so consistently increase in i dative per- 
centages of delinquency as then ages inciease 

D, SuMM \RY AND CONCLUSIONS 

This lepoit has dealt with the conduct tccoids of 307 dull indi- 
viduals whose caiecrs have been tiaced over a penod dating from 
the fiist appearance of then names on the lccoid of the Lincoln 
Public Schools to May 1, 1938 Compaiablc data wcie secured 
for an equal nurnbci of individuals of normal intelligence Fui ther 
compai isons were made with 206 subiects of definitely lowei men- 
tality whose caieers were tiaced in an eatlici study 

In the last section above there was presented evidence to indicate 
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that m some icspccts the conduct lecoul of dull pci sons is not better 
than that of individuals of definitely deficient intelligence ami that 
m virtually cveiy icspcct their adjustment lias been infciioi to that 
of pci sons of noimal intelligence Some of the pnncipal findings mat 
he summanzed as follows’ 

1 Theie is a nimked tendency to mote delinquency both among 
the males and females of the dull gioup when compaicd with the 
normals, the diftcience being much guatcr w hen the lccoids of 
males only aie compaicd 

2 A lompcinson ot the lccoids ot 206 definitely deficient indi- 
viduals (below 70 IQ) with those of the dull gioup shows that 
fhiough the 'teen-age pcuod those of lowei mental ability wcic m 
i datively gieatei numbeis In ought bcfoic the juvenile com t, .is well 
as institutionalized Ncveithcless, the diftcienccs tend to disappear 
as the subjects’ ages mciean 1 , foi the police coml iccoitls foi adult 
offenders, the j ail sentences imposed, and the commitments to penal 
institutions foi adults show quite sinulni percentages foi the two 
gioups 

3 While the delinquency latcs foi the bays and gills ot the 
“noimal" population wcic vntually equal, theie tus a mailced diftei- 
cncc of latcs foi hoys and guls of the dull gioup, the gills’ late 
confoimmg quite closely to that of the noimal population with that 
of the boys beanng moie lesemblance to the lecoid of the definitely 
deficient population The latcs wcic much the same foi the two 
sexes of the lowest intelligence gioupmg, Just why there should be 
such disparity between the two sexes of the dull population is not 
apparent fiom data now' available, but that society does a bcttci job 
of keeping guls ot the dullci type out of difficulties with the juvenile 
cou it than it docs with boys is quite evident 

A fact which may be of some impoitancc in connection with con- 
clusions which the study suggests is that whcicvei the peiccntagcs of 
delinquency foi the dull gioup approximate those of the lowei intelli- 
gence population a much iaiget total of delinquency is being ex- 
pressed, foi the foimei gioup was so chosen as to rcpicsent a section 
of the whole population some 10 to 15 pei cent laigei than that 
repiesented by the definitely deficient. Hence the gieatei significance 
winch should attach to the delinquency late among dull subjects 

As mentioned in the fust section, theie is i cason to believe that in 
oui schools more eftoit has been expended in woiking out plans for 



378 


JOURNAL Ol GLNI'HC PSYCHOLOGY 


the special 100m child than foi the somewhat bcltei endowed, but 
nevertheless handicapped, dull child It Is not umcason.ible to 
suspect that many such dull pupils have been d liven to compete with 
normals in a school ptogram designed fen noimal childicn What 
such expcncnce has conti (billed to the anti-social attitudes of dull 
childicn can only be a mattcj of conjcctuic In any case the piesent 
study supplies some support foi the idea that attention duected to 
the causes of delinquency among those peisons who die ot dull men- 
tality will at least be operating in the area wheie the numencally 
hugest nunibci of delinquents aie icci lilted 
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A STUDY OF THE DEVELOPMENT OF INSIGHT IN 
PRESCI-IOOL CHILDREN * 1 

Nriv Yoik Univeisiiy 


Pern \rd Sonn 


A. IUcm. ROUND 

Histonc.illv the woik of Kohlci with Ins Lhimpan/ets pi nudes 
the st.it ting point m the cxpcumental investigation of the pmblem 
of insight 

In icpoiting his woik, Kohlci maile scvcial suggestions foi hnthu 
icscaich with cluhhen These wcic earned out by Alpeit in 1 028 
anti hv Mathcsnn in 1933 Tn hci study ot pioblcin-solving bchaum 
in pi (.school children, Mathcson employed Kohlci ’s technique “not 
to make a ducct companson between the hchavioi of the childicn 
and tlie apes,” as did Alpeit, but to obtain a “genctal pictute of 
the solving type of hchavioi m vciy young childicn” This hneflv 
is the backgiound 

B The Problem 

The purpose of the present icscaich was to obscive a group of 
childicn between the ages of 18 to 48 months in a pioblcm situation 
that would icveal not onlj' the degiee of insight which is picscnt, but 
also reveal pcitinent i espouses to pciinit a developmental anal) si-, 
of insight 

We have no aigumcnt with the statement that tlie child m a 
pioblcm situation displays an undci standing that maj be dial- 
actcnzcd as insight Om contention is that methods, fot this p.n- 
tiLulai pioblcm, suitable in the realm of animal investigations, tail 
to meet the needs of a icscaich concerned with human subjects We 
aic dealing with a mote complex oigamsm and ns such the appioadi 
should be specifically designed to fit the gieatci degiee of umipIcMti 

Befoie discussing tlie pioceduie propci it is impoitant to loii- 
sidei the concept ot insight fiom the standpoint of definition Thcic 

•Received in iliu Edilonal Ofhcc on Octohci 13, 1 938 

’This pnpei was rend at the April, 1938, meeting of tlie Eastern Hianch 
of the Aiiiciic.au Psychological Association in New Voik 
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aie a multitude of definitions .md a vaiicty of meanings which have 
become attached to the terni "insight" Consult any text dealing 
With this topic and the point becomes lcudilv appai cut Some of 
the difficulties encountcicd are made clcai by G. W Haitmann in 
his papei, "Concept atnl Catena of Insight “ We should, theicfore, 
decide upon a definition to meet the leqmremcnt of this expej iment 

Fov oui puiposes. insight shall mean, a pa ccption of lelntiuns, 
wheieni the child shall fixate specific i elalionshtps, and , tti the pies- 
ence of a simtlrn pi oblem, m which the supei fictal chai actei isltcs me 
altaed hut the essential featmes held constant, the child shall select 
relevant relationships involving the special fcatuie, which will result 
nt solution. 

What distinguishes this study fiom pievious investigations in this 
field is the intioduction of two sets of tools designed to furnish a 
vaiying selectivity ami a developmental insight-jange fiom ‘'no 
insight" to "maximum insight” (Figuies 1 and 2) Both sets of 



■fl^ 1 Tba Hoc. 5et of Tools 
FIGURE 1 

The Hoe Set of Tools 


tools (five pieces to each) involve the same principles m use, but 
in the second set (Figure 2) the supei ficial chaiactenstics have been 
altered. The varying-selcetivity compels the subject to chose one of 
sevcial possible modes of behavioi, theiebv eliminating ,i mcie “yes” 
oi “no” i espouse This forced selection is significant in that it 
piovidcs a moie accurate and complete pictuic of insight behavior as 
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FIGURE 2 

Thu Rake Sfi 01 'loots 


well as the fact that it makes place foi a compniison that is not 
possible m a one- or two-tool situation in which instance thcie is 
but one icquued leaction Anothci factoi against the one- or two- 
tool situation is that little evidence of the natuic of the response is 
made available, since the picsence of only one or two took tends 
to limit the response of the subject 

Considei the insight range of our tools, Foi example, the Iloe 
Set (Figiuc 1) The ball has no insight value foi this paiticulai 
pioblem It cannot be used to acqunc the incentive (A gioup 
of 5-and-10-cent stoic toys, dolls, autos, dogs, hoiscs, cats, etc.— all 
miniature in size, piovided the incentive facto is ) The subject, 
in using the ball, levcals a lack of undemanding of the punciplc 
involved 

The small stick has a minimum of insight value Manipulation 
of the small stick towaid the incentive is a step in the coriect direc- 
tion. Such a lesponse embodies a poition of the piinciplc involved 
in acquiring the incentive. 

The shovel possesses a partial insight value This instalment can 
be so manipulated as almost to sccuie the incentive. 

The modified hoe has intci mediate insight value Using this tool, 
the child can obtain the incentive but not as easily as he could bv 
employing the hoe 

The hoe has maximum insight value foi oui pioblem situation 
With it, the incentive can be most readily acquired 
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The same values apply to the Rake Set of tools (Figure 2), 
which consists of a cube, a small tope, a shovel, a laige stick, and 
a rake 

Tlie Hoe Set was painted blue, the Rake Set mange In tins way 
the coloi factoi fot each set was kept constant 
The tools weic manipulated on an adjustable table (Figme 3) 



FIGURE 3 

Side Vipw of tup Adjustahi n Tam i 


30" in width and 40” in length The height of the table was 
vaiiablc, depending on the individual child, and fixed by a senes of 
pegs, just below the child’s aimpit to facilitate teaching, but to 
picvcnt leaning ovet the table This adjustable table permitted a 
leal-life appioach to the piobleni situation in contiast to the re- 
stneted play pen set-up of pievious investigations Heie, the child’s 
vision was not blocked by the bais of a play pen, nor were his move- 
ments confined to the size of a play pen 

C Subjects 

Twenty-six child lcn observed in the Wayside and Biyson Day 
Nurseries in New Yoik City piovidcd the matenal on which the 
results of this papei aie based 
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D Procedure 

When a child was fust biought into the test loom it was led 
to the table Its reach, plus the length of the hoe ot lake (20" 
each — the longest tools of each set) was ineasuied so that the incen- 
tive would always be placed a constant distance fiom the edge of 
the table foi each subject Then the child was shown the Rake Set 
m an mtioductoiy 30-second pcnod, and was asked to identify the 
tools if he could A toy was placed on the table and the child was 
simply told to "Get it'” 

Theoretically, the question anscs* " How do we know that the 
chid when presented with the Rake Set in the fust transference 
situation would not select the tale fust anyway 9 ” In answci to 
this question, the Rake Set was used in the 30-second intioducton 
pcnod in which the subject secs the set-up foi the first time 
After the mtroductoiy pcnod, the Rake Set was removed fiom 
sight and the Hoe Set placed on the table Familiarity with the 
tools seemed to be a small factoi in initial activity 

At the fiist sign of diminishing inteicst a new' incentive was placed 
on the table. Incentives wcic changed frequently and an attempt 
was made always to provide the tov to which the child responded 
most readily 

Four other senes wcie auanged The first two, using the Hoe 
Set, constituted what we called the Fixation Series The leiminmg 
two, using the Rake Set , constituted the Transference Senes, 

Five successful tnals w'cie icquued in the first fixation scries 
with tile Hoe Set bcfoic the subject piocecdcd to the remaining scries. 
In each new' Inal the positional factois wcic conti oiled by constant 
variation of the placement of the tools The possibility that the 
child reacted to coloi rathei than to the tool was eliminated since 
the color factor is constant within each senes 

The second fixation situation icquued only one successful tnal. 
This was to prevent ovei-fixation The tools of the Hoe Set wcic 
rcveiscd so that the blades of the hoe, the modified hoe, and the 
shovel faced the child The subject was icquircd to select the hoc, 
turn it about, and use it to secuie the incentive 

The Rake Set was then substituted foi the Hoe Set In an at- 
tempt to control such featuies as the angle between the blade of the 
tool and the handle to wditch the child might be reacting, ot featmes 
such as similarity in shape and position, the rake was reversed 
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and turned, with the ralce-teeth up (see Figure 2 ), facing the child 
The rake was used in this mnnnet thioughout the experiment. Five 
successful trials wcie required In the remaining transference situa- 
tion, the Rake Set was lemovcd from the table and placed on the 
floor, behind the child Five successful tnnls were required 

E, Rfsults 

The obscivcd matcnal was divided into a Fi rattan Gioup and 
a Tiamfet ence Gioufi By fixation was meant the ability of the 
subject to select the specific featuie, that is, the coirect response, and 
cany it to a constancy, 1 c., complete the tequued successful trials 
Fixation may occui at first sight ( Immediate Fixation) ; 01 a short 
while after the child was picsented with the problem {Intel mediate 
Fixation), 01 it may develop slowly aftei sescial exposuies to the 
situation ( Giadual Fixation), 01 it may take place paitiallv ( In - 
complete FivnUon); m ncvci at all ( Failing to Fixate), depending 
on the child 

Bv tiansfeienre was meant the ability of the subject to select 
the specific feature in a new situation, similar to the fixation with the 
exception that the supcificial chainctciistics had been altcicd 
Tiansfercncc was considcicd as the determinant that indicated 
whether the subject had simply acquucd a icaction to a p.uticular 
stimulus, or whcthei lie had insight into the relationships involved 
Transfcicncc, as fixation, occuricd immediately, intermediately, giad- 
unlly, incompletely, oi not at all. 

There were several interesting cases among the lcsults that clearlv 
showed the significance of this type of appioach in pioviding a moie 
adequate means of mtcipicting insight behavioi as well as being 
specifically suited to meet tile moie complex needs of the subjects 
For example, some childicn displayed a type of response that may 
be called "complete insight" if it wcie judged on the basis of the 
initial fixation situation alone. Taking into account the peiformancc 
in the tiansfciencc situation, howevei, showed the 1 espouses of these 
children thoiouglily lacking in insight chainctciistics The converse 
was also noted whete the child appeared to be learning by trial-and- 
error in the fixation senes, but, in the test situations, demonstiated 
Immediate Tiansfei cnee, 01 complete insight 

It is oui opinion that these aie interesting findings especially m 
iclation to Kohler’s technique as utilized by Alpeit and Matheson. 
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I-Ieie, we have two types of 1 espouse One, in tcinrs of Kohlei’s 
technique, would be called complete insight, while actually the test 
situation i eve ale d a failuic to grasp the relationships involved The 
othei type, on the basis of om fixation scries alone, would be called 
paitial insight, while actually the tiansfciencc senes indicated com- 
plete insight in relation to the principles involved 

To summanyc some of oui other findings 

(1) All dcgiecs of Fixation and Tiansfciencc weic obscivcd in 
all the groups (Foui nge levels weic considcied Gioup I, 18 to 
24 months Gioup II, 25 to 30 months. Gioup III, 31 to 36 
months Gioup IV, 37 to 48 months ) Giadual Fixation and 
Giadual Tiansfciencc pi (.dominated in the Uvo youngci gioups 
Fixation occuired moic rapullv in Gioups III and IV than in Gumps 
I and II. In the oldci gioups a gicatci degice of Fixation and 
Tiansfeience existed as contpaicd to the youngci gioups 

(2) Foui general types of bdiavioi weic discerned m tiacmg 
the effects of the first hoc situation on the senes that followed, and 
the effect of the obscivcd changes on insight* («) Excessive manipu- 
lation, (b) icleai nmg, (t) facilitated lcsponses, (r/) inhibited ic- 
sponses In ( < /) the tendency was to respond mainly to the tools 
per se In (//) the subjects did not seem to giasp relationships in- 
volved and icactcd to a paiticulai aspect In the tiansfciencc 
situation tlicv would meiclv i clear n This tendency hindered the 
development of insight In (t) the previously fixated behavior pio- 
duccd such an effect that the subject tended to react with insight 
bchavioi in the test situations In ((/) the previously fixated be- 
havior pioduced effects that weic the exact opposite of those in (c) ; 
the tendency was to “block” the absli action that was neccssaiy foi 
insight 

(3) . A diffclcnce was obseivcd in the lclativc motivation of the 
tools and the incentive. For the younger childicn, pi map, illy dot- 
ing the fiist tn.ils, the tools tended to be more motivating than the 
incentive As the cxpeiuncnt ptogiesscd, howcvci, the attiaction 
of tlie tools decreased until the toy became the chief motivating 
factor. In the case of most of the oldci childicn, the tendency 
was to respond to the incentive I he tools pci sc did not attract 
them ; it was rather the adequacy of the tools as a means of securing 
the incentive that mteiested the child. 

(4) . Companng one age gioup to another would seem to indi- 
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cate that those childicn who possessed knowledge of tile names of 
the tools pioduced bettei icsults in tennis of clcgice of fixation and 
tiansfcicnce Within the same age gioup, howevei, the ability of 
the children to identify the tools used was not essential to fixation 
and tiausfeiencc Results within the gioup weic coiupaiativcly 
the same whcthei the subject named the tools 01 not The ability 
to name the tools did not mean that thcie was ,i tendency on the 
pai t of the child to display prefeiencc foi the tools named Rather, 
the convcise seemed to be moic often the case. 

(5). The icsults obtained, as judged in the light of picvious 
studies m this field, emphasize the importance ot transference as 
a cntenon of insight. The intioduction of tile tmnsfeicncc senes 
in this study has tended to lcvcal that some of the 1 espouses in the 
fixation situations that oidfnarily would be classed as insight bc- 
havioi failed to lcvcal such chaiactciistics when fuithei expci i- 
mentation was earned out. 

Summing up, it must be kept m mind that the pnmmy concern 
of this leseaich was “how” and ‘'when’' insight developed, lather 
than whcthci it exists, completely 01 in vaiying degices At the 
present, howevei, the icsults of this expemnent do not pennit gen- 
eializations legaidmg pcitinent lcsponses that lead to a development 
of insight This study is of significance in that it has indicated 
the age level, namely 18 to 33 months, at which we may hope to find 
pertinent i espouses to allow a developmental analysis of insight with 
an cxpeumental set-up such as heic dcscubcd. Fuithei study utiliz- 
ing this method with additional lcfimement ot techniques and a 
Imgci number of subjects at the age level indicated is now in picpaia- 
tion. Its findings should be fiuitful m piovidmg a clanficd and 
moie adequate undcistanding of the natuic and development of 
insight in young children 
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STUDIES IN ANIMISM I A STANDARDIZED PRO- 
CEDURE TOR THE INVESTIGATION OF ANIMISM* 

Department of Psychology, University of I ngiina 


R W Russeli. and Wayne Dtnnis 


Piaget in his studies of child thought has pcisistcntlv employed 
a method of clinical examination “ . which claims to unite what 
is most expedient in the methods of test and of diieLt observation, 
whilst avoiding then respective disadvantages ” (4, p 7) How- 
evei, the clinical method is subject to the gicat disadvantage of 
lacking a standaidization of this pioceduie, and this lack makes dnect 
comparison fiom individual to individual and from mvestigatoi to 
investigate of questionable significance Piaget believes th.it stand- 
aidization of the method cannot be achieved fot he claims that “ , . it 
is, in fact, impossible to obsetvc a large nutnbei of child icn mulei 
similar conditions (4, p 6) in such a mannei as to peimit a 

satisfactory analysis of the concepts of the individual child 

A challenge of this soit can be met only by exhibiting n stand- 
aidized proceduie and attempting to show that it is adequate to 
research needs 'The picsent paper piesents a proceduie which has 
been used in a senes of studies of the amm.-tic concepts of childicn 
The pioceduie is the icsult of consideiablc tii.il and enoi on our 
pait, and it has also benefitted immeasurably bv the suggestions, ex- 
amples, and discussions contained ill Piaget’s The Child s Conception 
of the World Wc do not insist that oui pioceduie will answer 
all pui poses However, it enables one to classify child ten into the 
four stages of animism which arc outlined bv Piaget, and by so doing 
it peimits an objective study of factors associated with the develop- 
ment of animistic concepts 1 

The method consists of a series of questions picscnted undei coil- 
Li oiled conditions in a standaidized mannei and it involves bt.ind.ud- 

*Received in the Editorial Ofhce on November 21, 1938 
’The writers nrc indebted to the School Department of Worcester, Massa- 
chusetts, and in pniticular to Miss Marble, primary stipe i v isor, Miss 
Kilhlen, principal of the Freeland Stieet School and the teachers of Free- 
land and Cambndge Street schools for their cooperation dining the progress 
of the experiment 
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izcd directions for the classification of answeis. It allots for the 
presentation of the same evpcnmental situation fiom subject to sub- 
ject and makes possible the icpetitioii of the cxpeiimcnt. At the 
same time it is smtvlat to the fuutful methods employed by Piaget 
in that it docs not impose answeis upon the child and, beyond certain 
fixed questions, it permits the examiner to vaiy his questions m 
accoi dance with the responses of the subject 

The method as here described deals solely with child animism, but 
tile possibilities of its extension to otlici fields of child thought aie 
readily apparent. 

Dennis (1) has sketched the treatment of animism prioi to the 
twentieth centutv and has pointed out that “The lecent use of 
laboiatoiv psychology has been accompanied by a loss of niLeicst, 
and often by a loss of information, ui lcspcct to ccitam older prob- 
lems" (1, p 257) Recently Piaget (4, 5) has moused a new inter- 
est m the study of child animism by showing that tendencies among 
chitdien " . to icgaid objects as living and endowed with will” 

(4, p 17) follow a ccitam systematic couisc which enables the 
expci nncntei to classify any given individual as being m one of fom 
developmental stages. Cliildien m the fii^t stage consider anything 
as living which is of some use or is in good condition, i.c , not biolccn, 
damaged, nor sepaiatcd fiom its normal context. In the second 
stage anything that moves is consulcicd living This is in coni last 
to the more restricted third stage in which the child distinguishes 
spontaneous movement fiom movement imposed by an outside agent, 
life being identified with spontaneous movement In the fouith or 
adult stage life is icstiicted eitlici to animals oi to animals and 
plants 


Subjects 

A total of 385 subjects were examined bv means of the stand- 
ardized pioceduic They weie eniollcd in the Cambridge Street 
Nurseiy School and in the Fieeland Street Pumaiy School in 
Woiccstci, Massachusetts, a city of appioxunatcly 200,000 inhabi- 
tants Those examined compnsccl the complete enrollment of the 
two schools and weie distributed about evenly among the vaiious 
grades. The range in chionological age was fiom 3 yeais 0 months 
to 15 years 6 months The majority of subjects came fiom lower 
middle class homes, and fiom English-speaking paientage 
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Aftci the examinations were completed the subjects in the pn- 
mary school wcie given Kuhlmann-Andcison Intelligence Tests in 
order to deteimmc the normality of the group The median IQ was 
found to be 106 05 T9 00 with a lange fiom 75 to 139 Fiom 
the normality of the distnbution and the close apptoximation of 
the median IQ to the theoretical median IQ of 100 the wutcis feel 
justified in concluding that the gioup undci study was a lcpiescnta- 
tive one as rcgaids mental ability 

Each giadc was divided into two gioups, namely a group which 
cnteied the giadc in Februaiv and anothci composed of those who 
cnteicd in Septcmbei Those cluidien who entcied cadi giadc m 
Septembci weic aibitiarilv chosen foi ic-c\amination The mimbei 
re-examined was 133 No nuisciv school oi lcindeigaiten pupils 
were lc-examincd, ic, the le-cxammations ■weic conducted only in 
the pumaiy school The lc-exnmination occuncd in each case one 
week aftci the ougmal examination and caie was taken that only 
the two cxpciimcntets wcic acquainted with its natvuc, pmpo«,c and 
date of admmistiation 


PROCEDURF 

Each subject was questioned mdividualh in a small loom set 
aside fot the experiment The questions concerned the animate or 
inanimate nature of a senes of objects winch weic chosen with n view 
to dctci mining the position of the child in the scale of animistic 
concepts The 20 objects selected we believe to be among the most 
umvci sally familial objects which can be used in the study of 
animism The position of each object m the senes may be seen in 
Table 1 The fiist eight objects wcic picscnt in the loom, all of 
these except the chan and watch being displayed on the cxpci micntci’s 
table The lemaindci were rcfcried to veibally, oi, as in the case 
of the clouds and tices, by pointing to them as seen thiough a 
window. 

The subject and the cxpci lmcntci were seated at opposite sides of 
a table or a desk and the objects picviously leferied to were scat- 
tered over the suiface in what appealed to be a random arrangement 
but which actually aided the expeiimcnter in following the pre- 
scribed order of picsentation 

Every effort was made to eliminate the artificiality of the situa- 
tion. The subjects wcic made to feel that they w’cic playing a 
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TABLE 1 

List of Onjrcrs in Striai Position oi Presentation* 


1 

Stone 

11 

Moon 

2, 

Knife 

12 

Wind 

3 

Mirroi 

13 

Lightning 

4 

Button 

14 

Penc.il 

5 

Comb 

15 

Dag 

6 

Chan 

16 

Bud 

7 

Dish 

17 

Bug 

8 

Watch 

18 

Tree 

9 

River 

19 

Flovvci 

10 

Clouds 

20 

Glass 


*A round, smooth stone was used The knife and comb weic of the 
common pocket variety The tmnoi was of the type found in a woman's 
vanity or in a small wall frame. 1 he button, a common cont button, and 
the dish, a diina bowl, were hioken oi chipped in an attempt to icndci 
them useless in the opinion of the child The chnn was straight-backed, of 
the type used in school study rooms The watch was citliei a wnst-watch 
or a small pocket watch and the pencil, an cvcishnrp 
When speaking of the tice, floss oi, oi gtnss the e\penmenter phrnsed 
the pieluninaiy question in aceoidancc with the season of the yeai If the 

plant refcircd to was gieen, the question was phinsctl ns, “Is the 

living or dead?" But dining the wintet months, the question was presented 
ns follows "Is the living oi dead in the sum inci 

game, oi that thev were aiding then fuend, the cypcumcntei, by 
answeiing the questions catcfullv No examination penod ever 
continued for more than 15 minutes at a time. 

After uppoit had been established the following insti uctions weic 
given 

We me going to play a game I am going to ask you some 
questions and we will sec how many you can nnswci You 
know what living means? A cat is living hut if an automobile 
inns over it, it is dead 


These remarks weic found nccessaiy ns a means of acquainting the 
child with the natmc of the questions to follow 

After these pieliminaiids the actual questioning began Foi 

each object the questions asked wctc "Is the living oi 

dead 7 ", and, "IFliy?" The lesponses weie iccoidcd in sufficient 
detail so as to render them available in full foi latei classification 
These two questions weic the same foi all twenty objects with 
eveiy subject studied Any additional questioning concerning a 
given object depended upon the subject’s icsponscs to the fiist two 
questions and was deemed neccssaiv only when the first two responses 
weie not cleaily intelligible. 
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Aftei considerable tnal and enoi it was discoveied that only 
two additional questions weie necess.irv to obtain the extia data 
desued The fiist of these was asked when a subject said that a 
given object was dead because it did not move The expci nnen tei 

then moved the object if possible oi m anv case asked, “Is the 

living oi dead when il is moving?" The question was laiscd in 
01 del to determine xvhethci, m the subject's opinion, imparted mo- 
tion oi spontaneous motion was the cntciion of life This question 
was nevei asked, howcvci, until the subject himself suggested motion 
as a cntciion of animation 

The second supplemental v question also concerned the differ- 
entiation between Stage 2 and Stage 3 If an object was said to 
be living because it moved (oi tan, oi ticked, etc ) and it was not 
clcai whcthci spontaneous oi imparted movement was meant, the 
subject was asked, r 'Can the move by itself oi does some- 

thing move it v ‘ 

The answeis to these supplemental v questions coupled with the 
answcis to the pnmaiv questions scivcd to classify an individual 
definitely 

The youngest subjects sometimes gave evidence of peisci nation 
and sometimes answeicd at landom With these cases the list Was 

lepeated and the questions changed from ‘7s the living oi 

dead Q ,J to "Is the dead o> living It should he empha- 

sized that peisevciativc answeis and answcis at random weic noted 
only in the case of subjects in the No Concept Stage whcic the child 
was responding in the absence of anv definite concept of the animate 
and the inanimate 

Anothci instance m which the list was icpcatcd occur icd when 
the subject gave what appealed to be umtiadictoiy answeis on the 
initial presentation of the list Foi example a child might say that 
the livci is “living” because it moves, but on the succeeding question 
sav that the clouds aie “dead” because they move In a case of this 
kind the evp cnmcntci aftei completing the hist jucscntntion icpcatcd 
the list oi the parts of the list whcic the contradiction occuucd and 
noted whcthci the subject corroborated oi lefuted his pteuuus nn- 
swei It was usually found that the conti adiction disappe.ucd on 
i e-exam mation of the confused object 
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The Type of Response 

It has been suggested that, in general, there aie five types of 
icactions jevealed by the clinical examination of children (3, 4), 
We might expect to find all of these vaiious types icpiesentcd utulci 
the conditions of the present cxpci iment and, if the method is of 
value, it must piovide some means of cithci conti oiling the unde- 
suable reactions oi, at least, of segiegating them out 

In the /list place, the “answer at landom” type of leaction seems 
to appeal when the child is uninterested m the question asked and 
replies in a haphazard fashion or when lie is incapable of giving 
systematic and coheicnt leplies to the questions The answci at ran- 
dom, when it is the lesult of lack of interest, may be icmcdicd bv a 
skillful conttol of motivation. In the picsent investigation the 
authois found that the younger cluldicn cheei fully anticipated play- 
ing a new game and that the older subjects were very much inter- 
ested in this queci, new-type test Reactions to the examination 
aftei its completion jevealed that the intciest in it was even more 
than a moinentaiy mattei Many icmatked that the test was “hard” 
and wanted to know what the examiners intended to do with it. At 
no time did the expel imenters feel that the answci s lcvcaled a lack 
of intciest and a cateful study of the iccoids failed to reveal any 
“haphazard” leplies from those subjects who wcie classified as hav- 
ing a concept Howcvci, children who had to be classified as having 
no acquaintance with the tcims “living” and “dead” ncccssanlv 
gave inndoin answci s, noi could any proceduie be expected to icmedy 
this situation 

Secondly, “romancing” is a type of response in which the child 
answers without reflection, inventing an answci which he docs not 
believe oi believes rnciely by the foicc of lepcating it No such 
answers were detected in the data of these expci iments Two cases 
of this type were observed, but both these children weic removed 
from school befoie the experimentation was completed Instances 
of answers of this nature occur led more frequently among the 
feeble-minded children studied by Dennis, Ash, and Russell (2). 
There may be some significance in the fact that most of the subjects 
who gave such answci s had been diagnosed as pic-psychotic 

A third type of reaction has been teimcd, “suggested conviction ” 
In this instance the child attempts to answci the question hy giving 
the response lie believes the experimental wishes or by answeiing 
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a suggestive question without trying to think ioi himself The obvi- 
ous answci to this is that the experimentci must refrain from nnv 
actions that might be at all suggestive On the surface this would 
seem a lathci difficult thing to control However, if the experimenter 
follows the test pioccdure closely, theic is vciy little chance that 
suggestion will enter into the questioning If it be objected that the 
subjects answer meiclv to please the evaimnci, it may be pointed 
out that in giving answeis the subjects reveal a seiics of concept 
stages. Since the examiner’s pioccdure lcmains fixed, it is scaicely 
possible to attiibutc scvctal types of suggestion to him 

If the subject lesponds aftci reflection and without suggestion, the 
response is considcicd as a “libciated conviction,” and, if the subject 
responds immediately, having already foimulatcd, in his past experi- 
ence, an answci to the question, the result may be classified as 
“spontaneous conviction.” Obviously these latter two reactions arc 
of the gieatcst value in our study and, since the foimci three reac- 
tions have been found to be absent or inconsequential wc piopose 
that in our study the libciated and spontaneous convictions are the 
ones with which wc aic dealing Foi our purposes it is not lm- 
poitant to distinguish between these two kinds of i espouses and 
thciefore no attempt lias been made to do so 

The Principles of Classification 

In classifying a subject it is essential not mciely to considei which 
objects the subject declaies to be living, but also to take into account 
the subject’s infoimation about the object and his intci pi ctation of 
the object’s behavior An example is perhaps in older. A subject m 
Stage 3 may think of clouds as stationaiy objects and therefore “dead’’ 
because they do not move. On the other hand he may think of them 
as moving objects, hut inanimate because movement is imparted by 
the wind Still a thud possibility would be to tlunk of the clouds 
as moving of then own accord and theieforc “living,” Depending 
on the subject’s mtoimation and mtcipictation, any of these three 
answers is chaiactciistic of Stage 3. The unpoitant point is that 
the subject discriminate the animate from the inanimate on the 
basis of a consistent pnnciple, ie., use, movement, etc, Individual 
answeis aie considei ed consistent oi inconsistent from the point of 
view of the subject’s information and lus interpietation of that 
information 
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It thcie is no appaicnt pi maple ic fleeted in the subject’s answers, 
if Ins only response is “I don’t know'," if he gives no answer what- 
soever, 01 if Ins lephes aie conti adictoiv he is classified as being in 
the No Concept Stage 

To the child in Stage 1 of animism evciytlnng that is useful oi m 
good condition is alive. Therefoic all 20 objects may be consulted 
as animate depending upon the subject’s mtci pictation of which 
objects arc useful and which are in good condition Usually the 
button and the dish aic consideied “dead” because they aie bioken 
and of no use, while the majority of othei objects are classified as 
“living " Howevei, the dish may be said to he still useful as a sciapct 
or scoop and hence living When an individual child’s answers con- 
foim to this type of concept lie is classified as heing in Stage 1 
Subjects in Stages 2 and 3 are recognized by the fact that they 
give motion as the basis of then disci mu nation between the “living” 
and the “dead ” In this icspcct Stages 2 and 3 aic alike In ordci 
to distinguish between these concepts the answcis to the supplemen- 
tary questions must be tefeircd to, If “motion,” without legai d to 
its spontaneous oi impaited nature, forms the guiding principle in 
the suhject’s discrimination he is considered as belonging in Stage 2 
Subjects in the Stage 3 concept diffcicntiatc spontaneous fiom im- 
parted movement To live is to move of one’s own accoid In ordet 
to classify a subject as being in Stage 3, one must know not only 
which objects the subject considers to be living and which objects 
he considcis to be dead, but one must also take into account the 
answers to the supplementary questions which show what objects aic 
thought to be spontaneously active Thus, as was pieviously noted, 
a subject who is in Stage 3 may consider clouds to he cither living 
or dead, so long as he adhcies to spontaneous movement as his 
criterion of life As indicated eailiei it is possible foi him to declare 
them dead because lie thinks they do not move of then own accoid, 
or lie may state that they live because they can move at w ill It is 
important to note that eithei answei is fully in accoid with the 
definition of Stage 3 

The last six items in the scries furnish evidence for the place- 
ment of subjects m Stage 4. In this stage life is lcstrictecl to animals 
alone or to plants and animals. Obviously Items 1 through 14 aie 
considered dead by Stage 4 subjects 

At this point it should be noted that exceptional cases do occur, 
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although they aic cxtiemely mficqucnt, in which a child employs 
a definite principle in distinguishing the animate from the inanimate, 
but which principle difteis entuelv from those used in Piaget’s classi- 
fication A striking example of this was found by Dennis, Ash, 
and Russell (2) in the study of animism among feeble-minded chil- 
dren when one subject distinguished between “living” and “dead” 
on the basis of whethei the object in question was in a horizontal 
or veitical position. Cases of this kind have been classified as “special 
cases ” 

The Reliability of tiie Classification 

The classification of the subjects into stages on the basis of their 
rccoidcd responses was accomplished independently by three judges, 
one 2 besides the authors 

The lesults in the classification of the initial examinations showed 
that Judge A agreed with Judge B in 97 per cent of the cases, Judge 
A agieed with Judge G in 88 per cent of the cases; and Judge B 
agreed with Judge C in 89 per cent of the cases. There was unani- 
mous agreement in 87 per cent of all the cases. 

The necessity foi experienced judges is forcefully presented when 
Judge C’s record is compaicd with those of Judges A and B. Judge 
C was lelativcly unfamiliar with the procedure at the time of his 
first classification The principles of testing emphasize the fact that 
a thorough acquaintance with test procedures is necessaiy if the 
results are to be considered valid The same qualification bolds 
for the classification of data resulting fiom standardized procedures 
if the final interpolations are to be of consequence 

In contrast to the original classification, classification uf the 
re-examinations showed a unanimous agreement of the three judges 
m 94 pei cent of the cases Judge A agreed with Judge B in 96 
pei cent of the cases, Judge A with Judge C in 95 per cent, and 
Judge B with Judge C in 94 per cent. 

Those cases in which thcie was disagreement were classified later 
by common consent In the discussion which followed the initial 
classification, interpretations of the lecordcd lesponses in question 
were brought out which made it appaicnt that, in the final analysis, 
the thiee judges were in complete accord 

On the fn st examination there were foui instances which were 

z Mi Elton Ash, a graduate student in Psychology at Clark University. 
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classified by the judges as ‘'special cases”, that is, only foui subjects 
had a systematic distinction between the animate and the inanimate 
which did not accotd with any of the foui stages This means that 
aside from the cases which weie classified as having no concept, of 
whuh there weic 35, 346 of the remaining 350 cases could icadily 
be classified as being in one of Piaget’s font gioups In the ic- 
examination only two “special cases” weic found. 

Tiil Reliability or the Scale 

In connection with the question of reliability, the conception of 
animism as a dynamic developmental pioccss must be taken into 
consideration It is possible that the child’s ideas of the animate 
and the inanimate undergo many changes between the tunc when 
they first become organized (Stage 1) until the adult concept is 
leached The examination of pre-ad ult-stage subjects must take 
place, thcrefoie, during this development and it is peifectly possible 
that any child may advance one stage oi possibly nioie than one 
stage between the original examination and the re-examination It 
is also possible that a child may temporal lly acquire a nioie advanced 
concept and yet again levcit to the moie piimitive one Undci these 
circumstances, we might expect the child to regress in his ideas from 
the ongmal examination to the ic-c\ainination Tliciefoic diftcienccs 
between examination and lc-cxaminalion may be due not merely to 
“unreliability” as ordinatily conceived, but also to genuine changes 
in the child’s ideas An analysis of the data of the 133 re- 
examinations shows that 18 pci cent of the subjects advanced on 
their retest, 9 pci cent icgicsscd and 73 pci cent l cm, lined at the 
same level Despite the possibility of changes on the ictest due 
to developmental influences, the coefficient of Mean Squaic Con- 
tingency for the lesults of the two examinations was found to be 0 81 
Yule (6, p 66) has pointed out that with a 6 \ 6 contingency table 
the coefficient cannot exceed 0 91 

The question next auscs as to the effect of the ouginal test on 
the letest In the first place, the ouginal questioning might seive 
as an educative influence in itself It might ciystallizc the pioblcm 
foi the child and stimulate additional thinking concerning the ani- 
mate and the inanimate. Analysis of the 133 subjects tested and ic- 
tested revealed the fact that of those in Stage 1 on the ongmal test 
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16 poi cent advanced on the ictcst, of those in Stride 2, 26 pci cent 
advanced, and, of those in Stage 3, 17 per cent advanced 

In tins same icgai d the questions of coaching and f.uniluiitv with 
the test mateiial should be consideicd The cooperation of the 
tcacheis was solicited m oidci to pi event any coaching in school 
The study of gendei was postponed until after the testing was com- 
pleted Howevei, the possibility of coaching outside of school was 
uncontrollable The cxamincis did ask subjects with hrotlicis or 
sistcis in the school not to tell them what occuricd (lining the test 
pciiod on the pietcxt of wanting to sec how well the Inothei oi 
sistci could do m companson with the subject It is definitely 
known, howevei , that in a small numbci of cases the subject was 
apprised of the geneial nalmc of the test pnoi to talcing it It is 
inteicstmg to note in this icgaid that subjects who stated that they 
"knew” the test were only familial with the vciy geneial nistiuc- 
tions This is in agicement with cxpeiuuents m the psychology of 
testimony which have dcmonstiatcd that childien’s ability to icpoit 
upon a set of expci lenccs is cxttemclv weak A few of the items 
used in the questioning might have heen temembeicd, but never 
throughout the experimentation was tlicic actual evidence that 
coaching was exciting a significant influence on the subject’s repeats. 

It might be argued that a knowledge of the geneial instructions 
alone would prove sufficient foi coaching bv patents The chief 
evidence foi the fact that this was not a significant vanable lies 
in the fact picviously mentioned that of all the subjects tested and 
ictestcd only 18 pei cent advanced in the ictest ovci the oiigmal 
test, while 73 pci cent remained the same (9 pci cent rcgicssed) 

Summary 

A standardized method has been dcscnbed which makes it possible 
to classify childicn into the foui stages of animism which aic out- 
lined by Piaget and, bv so doing, peimits an objective stud) of factoit, 
associated with the development of animism Ptccau turns have been 
taken to guaid against the disci epancies ansing fiom subjective classi- 
fication of icsponses obtained by the method 

Tlnee bundled and eightv-fivc subjects langmg from the nursciy 
school to the eighth grade were questioned individually bv this 
method and 133 were rc-cxammed a week latci On the fust 
examination all but four and on the rc-exarmnation all but two of 
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the subjects who showed evidence of clear-cut concepts tell into 
the four stages of animism as defined by the expei imentei s 
The examinations were classified by thiee judges woiking inde- 
pendently. The judges' classifications weic in unanimous agreement 
in 87 pei cent of the anginal examinations, and m 94 pei cent of 
the re-examinations The difference suggests the impoitance of 
experience foi securing lclnible classifications, 

Despite the possibility of changes on the i e-examination due to 
developmental influences the Coefficient of Mean Square Contingency 
for the e\amination-re-cxamination scoies was found to be .81 
(with a 6 x 6 contingency table the coefficient cannot be expected 
to exceed 091), 

The authors suggest the possibility of extending this method to 
other fields of child thought. 
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the relationship between surface TEMPERA- 
TURE AND SOCIAL TRAITS IN YOUNG 
CHILDREN 14 1 

Or fait men! 0 f Psychology, University of Kentucky 


Till I MV E Brown 


A. INURODUCIION 

The piimaiy puiposc of this investigation was to discovci the 
significance of suiface tcmpeiatuic with refcience to social tiaits m 
pteschool eh ildien On an a pnou basis one would expect to find 
some significant lelaiiunslup Dai low (9) and Jones (12, II) both 
have found ccit.nn couclatiom between pciwmality ti aits and such 
physiological mcasuics as galvanic lcsistancc and blood piessuie To 
obtain citliet a galvanic or blood picssuie measuicmcnt on small 
children is difficult, not only bec.nise of the kind of attachment 
nccessaiy, but because of the emotional attitude of clnldien toward 
this kind of instrumentation Since the amount of pcispiiation is 
lclated botli to galvanic resistance and suiface tempciaturc, and since 
blood pressure is also a factoi involved in surface temperature, one 
can teasonnbly expect some soit of dncct lclation between suiface 
tcmpciatuic and social traits An investigation might reveal not 
only a mote exact relationship, but iclations of a difteient kind If, 
how evei, the significance of suiface temperature with refcience to 
social tiaits is of the same oidei as between social traits and othci 
physiological measuies, suiface-tempeiaturc mc.isiuenicnts, due to the 
case of attainment, would be advantageous. 

B PROcrDURi: 

The apparatus used to measuie the suiface tempera tine was a 
thei mo-electrical Tycos instrument (21) called a “Dermathcrin ” 
Modal l citings, taken fiom latings by two nuisciy school teachcis 
and the experimenter, weie obtained by the use of the A lentil 
Palme, Peisonality Client (27) and the Men ill Pell met Penonahty 

^Recommended for publication by M M White, and receded in the 
iMlitorml Olfice on Decembei 1, 193S 

Study was done ot the University of Kentucky, under the direction 
of Di M M White. 
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Rating Sheets, rind weic ti.uisposed into Men ill-Palmci pci ccn tile 
scoics foi the vauous social traits Stanfoid-lhnct intelligence test 
scoics wcie also seemed fiom the files 

The subjects used vveic 19 child* cn divided as follows tin cc boys, 
neighborhood playmates, tanging fiom 50 to 63 months, eight gills 
attending the LJniveisity of Kentucky Nuiseiy School, tanging fjom 
40 to 44 months, and eight additional nuiseiy school children, six 
months latei, consisting of two bovs and six puls, ages i.mgmg from 
35 to 44 months. 

In view of its newness in psychologtc.il iciCctrch, it was nccevsaiy 
for our purpose to conduct some pielunnuiy study legarding the 
adequacy of the instillment, and the reliability of its mcasuies. Prc- 
liminai y procedmes of investigation weic theicfoie divided into two 
paits, Pait I concerned with degree ot adequacy of the instrument 
and the emotional lcceptivity of small clnldicn to it, and Pait II 
dealing with the iclmbilitv of the measures, the constancy of surface 
temperature, and dctei munition of suitable suiface points foi indi- 
cating individual diftcienccs Paits III and IV, the foimal aspect 
of the investigation, wcie devoted to (a) the study of the lclationship 
he tween surface tcmpeialure undei iclaxed conditions and latings 
on social traits in picschool children, and ( b ) checking the findings 
found in Pait III, with furthci study of surface tcmpcratuic rela- 
tionships to specific emotional situations, 

1. Adequaiy of the Instillment , Pait I 

The three boys weic summoned houily fiom outside play, fiom 
nine o’clock am, until noon on two consecutive days foi a senes of 
leadings as follows, Right and left surfaces each of temples, thoiax, 
back of hands, thighs, instep, and base of gicat toes Sui faces of 
palms and soles were not measuicd in view of Dai low’s (7) findings 
that these aieas aic concerned with a function otlici than tiiat of 
heat control The “Dermatlierm” was allowed to stabilize in tem- 
perature foi one hour picceding the fust set of leadings, subsequent 
to which the watei in the bottle was left unchanged 

The results with the'C subjects showed a continuous chop in tem- 
perature of the constant junction, which led to the sealing of a two- 
volt light bulb within the thcimos bottle. Aftci tins adjustment had 
been made, it was found that a constant tempciatmc could he main- 
tained in the bottle — allowing for an initial waiming-up peuod. 
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Thus the necessity for refer qncc to the thcrmomctei fo. the constant 
reading could be dispensed with. Definite gradients of temperature 
Horn body and head portions to the extremities were observed, the 
coldest tcnipci attire inclining tow.ud toes and feet, and next coldest 
towaid the hands (Table 1) 


Ml4n Surf vei Temper 


Sui fate mcasmed 


Right temple 
Left temple 
Right thoi.ix 
Left tlioiax 
Right thigh 
Left thigh 
Right back hand 
Left hack hand 
Right dorsal foot 
Left doisal foot 
Right toe 
Left toe 


TABLE I 


URIS IN Dh.rfes Ctn ru.RADi , 
Rom Horn io Exiri Minis 

Rl VI A.1 INC, 

CJr uhi-nfs 

Mean 

.V 

Subjects 

Y 

'/. 

32 7 

31 9 

32 3 

32 3 

32 7 

31 8 

32 4 

32 3 

32 8 

32 0 

32 S 

32 1 

32 9 

32 II 

32 6 

32 5 

32 0 

31 6 

31 0 

31 5 

32 1 

31 6 

31 0 

31 6 

31 6 

31 t 

30 0 

31 0 

31 6 

31 S 

29 9 

31 0 

30 9 

31 0 

29 S 

30 6 

30 8 

31 1 

29 8 

30 6 

30 6 

31 0 

29 5 

30 4 

30 6 

30 8 

29 36 

30 3 


Temple leadings weie lower than the thoiax readings, but clothing 
covering the latter regions doubtlessly affected this comparison 
Right and left legions were very closely related. The boys’ reac- 
tions to this experiment were quite favoiable, although the time 
consumed seemed too long to them in view of nval out-doot interests 

n 

2 Reliability of the lint) nine nt. Pent II 

Aftei one hour’s adaptation to a loom tcinpeiatuic of 20,5° C, two 
nursery school subjects, with shoes and hose temoved, ncrc given a 
seucs of light and left leadings of the following points Temples, 
thorax, back of hands, and doisal feet Each point was measured 
21 times consecutively foi two days, each sitting occupying about 30 
minutes Readings disclosed that skin suifacc tempciaturc crept 
consistently upwaid after six oi seven leadings Comparing the first 
seven readings with the last seven, it was observed that all medians 
showed an mcicase fiom 0 2° to 1 9° C, and an increase in median 
deviations fiom 0 02 to 0 16 C The fact that s\mmetncal points 
showed a high degiee of agi cement indicated the probabihtj that 
the increased leadings secuied fiom repeated contact of a single 
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point may have been due to a tiue change m tcmpeiatuic of that 
region. Probably the successive applications of the junction against 
the skin resulted m irritation and consequent increased vasodilation m 
that men Tin's lisc in temper atnic was also found bv Kelson and 
Quantius (11) on successive applications 

The corielations between light and left leadings on all surfaces 
ranged from 0.93 to 0.96, average ditto cnees between left and 
light leadings tanging fiom 03° to 16° on the first day and fiom 
0 03° to 12° on the second day. The standaid enoi of the difference 
ranged fiom 0 066 to 0 1 A compatison of the tlioiacic readings 
with the other leadings indicated that covcied portions of the body 
arc of a higher tempci ature than are uncovered poi turns, which is 
in agteement with other studies (21, p, 99) Considciing only baie 
surfaces, howevci, we found a distinct giadient fiom upper poitions 
of the body to the cxticniitics 

In leview, the results of Paits I and II indicate that The “Dcima- 
thenn” is reliable, variations in cxpeiimcnt.il technique account foi 
no more than 016° C, and that the lcpeated mcasuicmcnt of the 
same point should not exceed six oi seven times. 

Since measurement of both sides was only to piovulc a check on 
accuracy, and since the leadings of light and left cot icspondcd, only 
the right-sided leadings aie evaluated m the two expenments which 
follow 

3 Sm face Tempeialuie wulci Relaxed Conditions and Social 
Tunis j Pait III 

This aspect of study, limited to six gills, to exclude sex diftci cnees, 
was obtained under the following conditions Foi IS days at 11 20 
o’clock, while the chiLdicn lelaxed on their tugs awaiting lunch, 
measures of right and left temples, and light and left dorsal hands 
were taken. Room tempeiatuie was maintained at 20 5° C, to 
which the girls were adapted foi one hom befoic the cxpemncntal 
period. An attempt was made to sccuic appioxunate lelax.ition by 
tlie children foi five to ten minutes befoic measures were taken. 
The subjects seemed to have a happy attitude towaid the expenment 
throughout The fact that thcic was some nvaliy foi the distinction 
of being the fiist to relax and thus “the first to be measured,” saved 
as a crude but fairly effective incentive for the pm pose of the 
experiment. To pi event restlessness, each operation was made as 
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shott as possible Since pielimmaiy cxpci micntation lcvc.ilcd the 
adequacy of temple and band measures foi obtaining a gradient, only 
these two surfaces wcic investigated in this section of expci imentn- 
tion. By so doing, the time taken with each child occupied only 
about four minutes, which did not at anv time appeal taxing Thus, 
the readings foi all six cluldien could he taken m a pcnod nt 25 
minutes, which proved an advantage in the contiol of activity and 
of stimulating conditions Dining the readings, fuithci relaxation 
was induced by one of the nurseiy school teacheis who icad a turn- 
cxciting stoiv, sang, m plajed the piano softly Outside weather 
conditions wcic iccoided foi each day foi possible intci pictations 
of surface temperature Ttnipcratuic gi.ulient scoies wcic dctei- 
nuned by dividing temple tempciatuic by hand tcmpciutuic and 
multiplying bv 100 In addition, internal tcmpeiatuies, taken by 
mouth each morning, and Stanfoid Bmct intelligence scores were 
included in the ticatment of the data 

4 Duplicate Expenment and Sm face Tempeiatuie with Rcfeience 
to Specific Emotional States, Pai t IF 

This aspect of study, data for which weic collected duiing the 
following semester on an additional eight subjects, foi checking 
purposes, involved surface tcmpeiatuies duiing iclaxation, secured 
in the same mannei as weie those in the preceding portion of the 
investigation To detcimine the icliabilitv of the rankings by 
tcacheis and expeumenter on emotional control, the subjects were 
rated both bcfoie and aftei the two weeks' peiiod of study, using 
again the A'len tll-Palmei Rating Blanks These childicn wcie ob- 
seivcd daily from 8 30 until noon ovei a peiiod of two weeks for 
tabulation of all emotional episodes, and wcic subjected to lioiuly 
temp mature leadings undet non-emotional conditions Readings 
ucie made aftei emotional episodes concerned with “deprivation of 
a toy" in older to make the situations comparable These Iattei 
readings wcic limited to those closely following the hourly leadings 
taken duiing non-cmotional states, so that the leadings could be 
justifiably compaied Emotional reactions weie defined as “ciying,” 
“spitting,” “leaving the gioup in anger," “nngiy speech,” etc Emo- 
tional conti ol was defined as “calm acceptance when thwai ted," 
“quiet and brief unpleasant facial expressions,” “contioUccl persua- 
sion,” etc 
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C RrsuL'is 

1 Sta /ace Tcmpeuitmc thorn tj Relaxation 

The cot relation between temple and hand tempcratuies was 0.57. 
Mean deviations for temple tcmpeiatuies ranged ftom 0 41 to 0 93, 
whcicas those for the hand weic from 0.7 to 1.7, Although loom 
temperature was held constant, outdooi tcmpeiaturc con elated 0,44 
with temple readings (PE 0 049) and 0 36 with back of hands 
(PE 0 06). There was some indication that the tcmpciatuic of 
the hand is rooic affected than that of the temple by facto is cxtiane- 
ous to weathci conditions, inasmuch as the mean deviation of the 
foimei was gi eater and its conditions with weather diangcs was 
lower The gi eater iclativc variation in hand tcmpciaturcs cmrobo- 
rates Haddock and Callers’ (17) conclusions that the "icgulation of 
the shift of blood is largely to and fiom the extremity suiface lalhei 
than simply the surface of the body in geneial " 

2. Back of Hand and Social 'Tunis 
Table 2 shows the relationship between mean hack of hand 


TABLE 2 

Eight Back Hand Timphiatuhij (Degree C) and Mhirui-I’aimpr Puicen- 
tile Scores on Social Tendencies 


Subject 

Mean tem- 
peiaturc 

AD 

Socia- 

bility 

Social 

adjust- 

ment 

Aui active 
Emolion.il pci- 
contiol sonahty 

Effective 

energy 

A 

30 5 

.60 

93 0 

98 3 

99 

8+5 

99 

n 

30 5 

.99 

83 0 

m mm 

80 

72 5 


c 

30 0 

8+ 

72 0 

bb 

20 

70 0 

80 

D 

29 9 

67 

70 0 


20 

72 5 


£ 

29 8 

91 

64 0 

mSm 

19 

51-3 

30 

1- 

28 3 

1 50 

48 0 

25 0 

5 

41 0 

1 


temperatures and five of the traits on which the child icn wcie 
rated The dcgiee of waimtli is giaduatcd fiom the top to the 
bottom, each figure representing one child’s mean foi 18 days The 
child hiving die highest doisil hand temperature is lated highest m 
sociability, the child having the lowest tempcratuic is the least 
sociable In addition, Case F shows the widest tcmpeiatmc vaua- 
tions from day to day, A, the least B, wdiosc mean tcmpciatuic is 
the same as A' s, though highly rated in sociability, is not so much so 
as A Hei tempcratuic vatiations, however, aie second highest 
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m the group, winch mav he a srgnificanth associated factoi, C, D , 
.md 7i, whose avciage tcmpeiatuics appioacli each othci quite closely, 
aie similaily related in sociability Tins high cot icspomlrncc may 
also he obseivcd with lefeiencc to social adjustment and emotional 
contiol, with the exception of Subject E in social adjustment, whose 
mean tcmpeiatvue \s onl\ one-tenth of a point lowci than D's hut 
sinks in latmg almost as low as F Whether her high relative 
vai lability in tcmpciatuic is significant is a question which cannot 
be answered with the picsciit data Aside fiom hci sociability ami 
emotional control tatings, E\ ratings aie all much lowci than those 
of C and D, whose average temperatvnes closely approximate hers. 

In sociability, social adjustment, emotional contiol, atti activcncss of 
personality, and elective eneig\, the extremes hold then positions 
as well ns E However, in attiactivcness of personality D uses fiom 
the middle level to lank with li toi second place C and D iclain 
identical scoies in effective encigv, hut B disturbs the relationship 
quite m.nkedly. 

The othci three social catcgoi ics (mental effectiveness, ascendance- 
submission, and skill in woik and plav), as well as intelligence 
scoies and otal tcmpeiatuics, seemed to show little, if any rela- 
tionship to back of hand tcmpeiatuics, and will theicfoic he given 
no fuithcr discussion in tins paper 

No correspondence appealed betweeir temple tcirrpei aturcs and 
social traits In contmst to a span of 2 2" between the extiemes at 
hand means, the temple span of 0.8° did not adequately differentiate 
between individuals, taking into account a mean deviation langc 
of 0 4° to 0 9°. 

3. Gtadienis find Svcml Tunis 

Combination of temple and hand readings into gradient scoies, as 
deset ibed previously, uncovctcd some interesting observations (Table 
3) Gradients aie essentially as indicative of social traits as arc 
hand surface tempeiatmes (> = — 0 87), although the relationship 
is level sed The data indicate then that liigli hand smfacc tem- 
peratuic in relation to temple tempera tuic may be related to good 
social adjustment This identity of relationship is to he expected in 
light of the high conelation found between back of hand leadings 
and temple-hand giadicnts 
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TABLE 3 

Gradients and Socur Pprclni-iig Scorls 


Subject 

Gradient 

score 

Emotional 

contiol 

Socia- 

bility 

Ease of 
social 
adjust- 
ment 

Atti ac- 
tive per- 
sonality 

Effective 

energy 

B 

101 4 

80 

83.3 

80.0 

72 5 

60 

A 

103 4 

99 

92 0 

98 3 

84 5 

99 

C 

105,8 

19 

64.0 

30 0 

5+ 5 

30 

a 

106 0 

20 

70 0 

73 0 

70 0 

80 

D 

106 1 

20 

72 0 

66 0 

72 5 

80 

V 

1100 

5 

48 0 

25 0 

U 0 

1 


4 Median Deviations and Effective Eneigv 

Although effective enctgy shows a less close relation to suiface 
temperature than do some of the othci catcgoi ics, Table 4, depicting 

TABLE 4 

Median Deviations in Gradiints and in Hand Ti shuraiure (Dlckeps C) 
with Relation ro Ratincs in Eiitc-iive Entroy 


Subject 

Median 
deviations 
in giadicnts 

Median 
deviations in 
band tempci ntmc 

Percentile scoi es 
in effective energy 

F 

3 6 

36 

1 

E 

3.4 

91 

30 

R 

1 6 

96 

60 

D 

1 5 

.84 

80 

C 

1.3 

.84 

80 

A 

1 1 

.66 

99 


the ldationship between effective encigy and median deviations in 
gradients and in back of hand tcmpcratuic, suggests considerable 
significance in this correspondence It is suggested by these data 
that the gi cater the variability in hand temperatme from day to dav, 
the less the child’s eftective eneigy 

5 Coi i aboiative Data: Suiface Tempo ah/ je dm mg Ilelauihou 

Data from the last experimental gtoup arc presented in Table 5, 
showing, on a new gioup of subjects, that theie is a close positive 
correspondence between band tcmpciatuics and percentile i a tings 
on emotional contiol. That the child] cn have been fairly icpjc- 
sented with respect to their lelativc emotional status m the gioup 
is indicated by the fact that the mean tanking of the thiee mteis, 
secured twice, with an interval of three weeks, remains essentially 
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the same It is a leasonable assumption then that the piescnt standaid 
foi tating emotional control, used in both expci iments, is lelmblc 
Substantial confiim.ition of the validity of these 1.1 tings appeals in 
the last column, whcic the numbci of emotional outbuists foi each 
child ovei the two-week pcnod is icpoitcd A definite lieiul fiom 
a small to a la igc mimbei of outbuists is repoited fiom the top of the 
column to the bottom 

The i a likings on emotional contiol seem then to be validated in 
two ways (<") Essentially the same status was given to each child 
relative to the gioup on two diffcient occasions, and (£) the numbei 
of emotional episodes obscivcd in these cfnldien ovei a two weeks’ 
period suppoit the rankings In view of these data, it seems apparent 
that the conclusions based on the picccdmg expeument, at least with 
i elation to latings, on emotional contiol and concomitant hand surface 
temperature, arc justified* 

6 Surface Tempctalni e -and Specific Emotions 

Emotional control in this study was accompanied almost without 
exception by incicnscd hand stufacc tempeiatuie, while non-conti oiled 
emotions wcic manifested with decreased hand smfacc tempeiatuie, 
as compard to leadings under non-emotional situations (sec Columns 
5 and 7, Table 5) Thus it seems that the skin, as a thcimo-adaptivc 
mechanism, functions differently undci emotionally contiolled states 
than undci emotional outbuists Final intei pi etation is not offered 
hcie, but it is tentatively suggested that the lack of control, which 
we recognize by chaiacteristic musculai activity of the striated 
muscles, may cause cooling of the skin thiough sweating Again, the 
inticased bodily movements accompanying ungovemed emotions may 
utilize the excess heat, which under the less violent bchavioi chai- 
acteiistic of emotional contiol is ladiatcd fiom the skin, with con- 
sequent incicase in skin temperatme Undci both conditions the 
temperature of the skill would be decieased. 

D Interpretations 

Because of the small numbei of cases available foi this studj undci 
conditions necessary foi the experiments, few gencializations can 
be made, but in the lespects descnbed, the data are indicative of a 
relationship between surface tempeiatuie and social tendencies 
Eddy and Tayloi (10), who computed mean skin tempciaturcs 
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for 50 normal medical students, noted a tendency fo. the asthet.c 
build to have colde, feet and hands Because of the vast htemtuic 
°n this subject of body build in relation to personality (H) this 
obseivation leads naturally to the question whethci cold extremities 
aie l cl a ted to schizoid types While the selected gimip studied have 
not been diagnosed fiom tins point of view, obseivation of the data 
indicates the possibility of a positive lelaUonship between hand tom- 
pciatuic and social and emotional adjustment 

Assuming, on the basis of numeious studies (17, 22, 2d) that a 
change m heat production is accompanied by a coi lesponding change 
in sin face temper atuie of the hands, we might hazard that under 
continued external tcmpciatuic conditions, those with toldei hands 
have less excess heat (encigy) within the body than do those with 
war me i hands Under these conditions moic of the blood calculation 
IS by vasconsti ictioii of sbn capillancs, mo.e gene, ally confined 
uitfun the body with lesuitant maintenance of normal internal tcin- 
peiatme I he heat of the back of hand surfaces, accoidmg to these 
assumptions, may thcrefoie be physiologically ami psychologically 
significant in two ways, (a) as an indication of the dcgice to 
which energy production in the body exceeds the needs fot internal 
functioning, and ( b ) as an index of the relative amount of excess 
encigy available for functions less neccssaiy to oigamc adaptation, 
such as social behavior 


I hat insufficient supply of this excess eneigy may be indicated 
in ccit.un psychotic states is suggested in numerous studies relating 
to subnoimal cn dilatory functions and abnotmal mental states 
The cuculatory deficiency frequent in schwoplncnia as dcmonstiated 
bv Lewis ( 16), the low cnculaloiy lating shown by Ticntzch (24), 
the prevalency of cyanosis shown by Cornell (6), are a few eases in 
point 

Emotional conti ol, sociability, social adjustment, and attractiveness 
of personality, as indicated lieie, may be iclated to encigy supply 
as measured by the sui face tcmpciatuic technique 


E. Summary 

Having dctcimined, in two prchmmaiv cxpeunients, that, with 
ceitain modifications, the “Deimatherm” was adequate and reliable 
for mcasunng suifacc tcmpciatuic, and that nuisery childicn mcic 
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receptive to its use, the relationship between surface temperature and 
social ti aits was studied, resulting in the following conclusions: 

1. There is a positive relationship between back of hand tempera- 
tures and sociability, emotional contiol, ease of social adjustment, 
attractiveness of personality, and effective energy 

2 There is, little relationship between back of hand temper atuics 
and mental effectiveness, skill in work and play, ascendance-sub- 
mission, or scores on intelligence 

3 Temple temperatures do not appear significant as indicatois 
of the traits studied 

4 Temple-hand gradients show essentially the same relationship 
to social ti aits as do hand temperatures, 

5. Median deviations of temple- hand gradients and back of hand 
temperatures appear inversely related to effective cneigy. 

6. A coriclation exists between outdoor and skin temperatures, 
aftei one hour adaptation to constant loom tcmperatuic 

7. Instances of emotional control weie accompanied by increased 
hand temperature, while those of non-controlled emotions wcie ac- 
companied by a decrease. 

&. It was suggested that the heat of back of hand surfaces might 
be significant as an indication of the degree to which energy pio- 
duction in the body exceeds the internal needs and as an index of 
the excess cneigy available for functions less nccossaiy for oigamc 
adaptation, such as would be expected in social behavior. 
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A DEVELOPMENTAL STUDY OF THE HODILY REAC- 
TION OF INFANTS TO AN AUDITORY 
STARTLE STIMULUS* 

Depat intent of hdacatton, Untvusily of Rochester 


Francis M Cl ark u 1 


A Introduction 

The piesent study twees the genetic development of ,i bodily ic- 
action pattern induced in infants follow mg a sudden intense audi- 
tory stimulus (the. d topping of a Uvo-pound non weight tluee feet 
to a haid wood suifacc) 

Responses to st, u tic stimuli have been picviomlv icpoited Meyer 
(12) notes that undei violent stimulation infants may thiow the 
mills upward, hovvcvci he does not dcscnbc the actual couisc of 
movement Gordon (6), making an extensive study in which 
he lefets to the eailicr woik of Mom repoits the elicitation of the 
Moio embiacc icflcx in infants when foicibly sti iking the table 
on which the infants wcie placed Halveison (7) reports that 

A sudden emotional upheaval will cause the dor sally placed 
infant to abduct the mm strong!} on a gicat sweeping arc 
Then follows the slow gindual and somewhat intcnniltcnt ad- 
ductne movements which cany the uppei aim closer to the 
trunk 

Cnucstrim (1) has lccotdcd changes m rcspuation and fontancllc 
ptessuie on a kymnginph in infants in tesponse to sound Piatt, Sun, 
and Nelson (34) used the stabihmctci pol) r giaph technique to measure 
the amount of activity changes to sounds of a can, snappci, electric 
bell, and tuning folk. Uoth of these studies suggest that sound 

'"Submitted on September I, 1939, foi publication in r lhe Journal of Psy- 
chology, but given immediate publication litie because of the crowded 
co nd u i on of that journal 

‘Thanhs aie due inembcis of the staff of the Middlesex IIospit.il, Middle- 
town, Connecticut, and also of the St Joseph’s Hospital in Piovidence, 
Rhode Island Particular gratitude is due Dr living Lorge, Dr Jack 
Dunlap, and Mr Arthur Hoffman for then interest and helpful suggestions, 
and to Di Mmgarct Fries for her courtesy in allowing me the privilege 
of Mewing her film itcords of infants 
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btimuli may have diffeiential effects of their own, and that the 
general effects of all sounds is disturbing and becomes increasingly 
so with increased intensity Both studies affoid furtlici evidence that 
the behavioi of the newborn infant is influenced m an orderly and 
measurable way by common sensoiy stimuli 

Stubbs in studies of the behavioi of the ncw-boin infant (17) 
recorded observable response-, to sound stimulations, which wcie 
classified undci the following types* Eyelid closing and opening, 
eyelid flicker, eyebiow wnnkle, face contiaction, and relaxation, head 
movement increase, gencial body movement increase and decrease, 
atm movement increase and decrease, leg movement mciease and 
decicasc, and such overt responses as ciying, smiling, mouth move- 
ments, and eye fixation. 

More recently the work of Strauss (16) on the behavioi al i espouse 
to a sudden loud sound has been investigated by Hunt, Clatkc, and 
Hunt (U) By means of the photographic technique they recorded 
on 16 mm cinematic film the responses of a group of 60 infants, 
tanging in age from eight days to eighteen months, to the firing of 
a .22 caliber blank cartridge. The Moro leflex was elicited in all 
subjects not more than one month old, the age at which the Moio 
teflex had disappeaied in all subjects was found to be between 
the fouith and fifth months In those cases where the Moio leflex 
did not appeal, the startle pattern desenbed by Stiauss as typical of 
adults was found; although opposed and non-typical movements 
tended to appear, paiticulaily in the upper cxticmitics. Claik, Hunt, 
and Hunt (10, 11) also repoit the picsence of plantar responses 
and incidental responses (ciying, escape, sound orientation, etc.) in 
this same experimental gioup in response to the auditoiy stimulus 

The tendency foi opposed or non-typical movements to appeal when 
the infant responses were investigated for the picsence of movements 
which Strauss describes as typical of the adult staitlc pattern (16), 
as well as the question of the relationship of the Moro reflex to the 
Strauss startle pattern could bettei be investigated by dctcinnning 
the changes in the bodily icaction pattern of infants at stated inter- 
vals during the first 20 weeks of life. 

B Procedure 

Fourteen infants were used as subjects — eight male, and six female. 
The babies were photogiaphed within the fust 14 hours after birth 
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«uul subsequently at one week, foui weeks, eight weeks, twelve 
weeks, sixteen weeks, and at twenty weeks of age. A total of 98 
cmematically lccorded obseivations weic available for study 

The infants were photogiaphed initially lying Hat on thcii backs 
in the hospital cub At the latei dates they were photogiaphed 
lying flat on a legulation canvas cot. 

The moving pic tme camci a, placed ovcihend, was rim at 04 frames 
pei second (four times noimal speed) The sudden, intense, auditory 
stimulus was the sound produced by dioppmg a two-pound non 
weight three feet above a hardwood suiface 

The pictuics weic analyzed by thiec persons woiking indepen- 
dently They were scoicd for the piescnce of the vauous beh.wior.il 
components of the typical Moro i espouse, together with eyelid icflev, 
and plantar i espouses and movements of the lowci extremities. 
In cases of disagiecment among the scotcis, the individual judgments 
weic tabulated 

C. Results 

The records of each testing pcnod thioughout the 20 weeks show 
that a bodily icaction pattern in response to a startle stimulus was 
elicited in all infants. As is indicated in Table 1, the general cliai- 
acter of the composite pattern in each infant undergoes a change with 
age. The interrelated individual movements of trunk and limbs 
undcigo many modifications in kind, amount, and sequence which 
show an incicasingly fine coordination of movements up to the 
twentieth week. 

The response most charactcustic of the eaily weeks (i caching its 
height in terms of intensity at eight weeks) is the pattern commonly 
refen cd to ns the Moro embiace icflev, in which the following ele- 
ments appeal : 

1 An initial eyelid response 

2 a. Primary extension of the upper cxtiemitics involving 
latei al-wise adductive movement of upper arm and shoulder, 
frequently to oi neai shoulder height, accompanied by exten- 
sion in the elbow, supination of the lowei arm, extension of 
hand and fingers (sometimes with tremors). 

2b, Subsequent, slow, gradual, clasping movement involving 
adductive motion in shoulder and upper arm, flexion ill the 
elbow, pionation In the lower arm during which the whole aim 
descubes an aic as the hands arc brought to a mid-line 
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position item the head Moio mul Fieuilenbeig lefer to this 
clement of the response as n protective clasping movement 
(13, 5). 

3 Jixtensoiy movements in head and hunk (niching) 

+ Extensa] y, llcxoiy, oi (lcxoiv followed by cxtcnsoiy, oi 
extensory followed by flexoiy icsponses in the knees and lups 

5 Turning in of ankles 

6 Plantar responses as overflow or sccondaiy i espouses, in 
which flexoiy, cxtcnsoiy, oi mixed movements may occm The 
infnntde Babinskt appeared in one of seven recoidings in five 
cases 

The pumajy extensoiv movements of the tiunk and limbs arc 
giaduallv leplaccd by flcxoiv movements chainctcrizcd bv gieatcr 
finesse and less intensity The subsequent clasping movement of 
the aim, which appears with gicatest ftequenev in the eighth week, 
dies out as piim.uy flexotv lcplace eatly cxtcnsoiy movements in 
the upper extremities By the twentieth week the subsequent clasping 
movement of the aims had disappeated and in but two cases weic 
the movements descnbed bv the arms at all suggestive of this caily 
pattern 

Throughout the first two months the shouldei movements seem 
to dominate the directional movement of the aims and hands. The 
shouldei, as it moves laterally in abductivc fashion, often carries the 
arm about with little oi no elbow extension oi flexion. When the 
arm abducts to oi near shouldei height, supination occuis, when the 
arm returns on its adductivc phase, pionation takes place The 
degree of lateral movement of the arms decreases with age A study 
of the motion pictuie recoid of the aim movements lcveals that up 
to the twelfth week late lal- wise abductive and adductivc movements 
of the shoulder aic made with greatci facility than foiward flexorv 
movements which take the aim out of the body plane Foiward 
flexoiy movement in the shouldei and upper aim, while appealing 
as caily as the fiist week, becomes an incieasinglv chaiactei istic ele- 
ment of the response dining the sixteenth and twentieth weeks At 
the same time flexoiy movements in the elbow, hands, and fingcis, 
and pronation in the lower aim appeal with gicatei fiequency as 
ptimary movements in the staitle lcsponsc. 

The total lcsponsc seemed in infants 16 and 20 weeks of ngc 
moie neailv lesembles the staitle pattern lepoited in childien by 
Hunt and Claike (10). 
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The relative intensity of the lesrpomc obseived v.med from indi- 
vidual to individual, also within the same individual from one ob- 
servation peuod to the next 

There appears to be a relationship between the peisistence of the 
Moro reflex and the calculated gestation peuod In the tluee infants 
whose calculated gestation was less than 31 weeks, the Moro per- 
sisted into the sixteenth week In two of these cases, although a weak 
response was elicited during the first two ohsei vations, certain ele- 
ments of the Moro lesponsc persisted into the twentieth week. On 
the othei hand, in five of the seven iccoids of an infant in whom 
post maturity was indicated, a mild, well oiganizcd response, gen- 
eiallv flexory in chaiactei was elicited. 

In the miiaming 10 infants foi whom noimal gestation was 
icpoited, individual difteicnccs wcie ohsei ved in the strength of the 
lesponsc dunng any one testing peuod, and in the time at which 
piimary flexory movements tended to lcplacc extensory movements 
Two infants who weie cncumciscd on the eighth and tenth day, 
showed a greater excitability and more intense icsponsc to the startle 
stimulus during the fouith and eighth week testing periods than in 
picvious or subsequent examinations 

D Discussion 

Such mfoi mation as is available in regard to the neuro-physiology 
of eaily infancy appeals to bear a relationship to the changes observed 
in the i espouse pattern (paiticularly in the upper cxticmities) ob- 
seivcd in the gioup of 14 infants followed in this study from birth 
to the twentieth week 

In Halverson’s studies (7, 8) of the development of pielicnsion in 
infancy, and of early giaspmg lesponsc, we find an mteiesting 
paiallel in the type of arm movements the infant executes in the 
eaily months. Halverson (7) reports early movements of the arm 
to be lateral or principally latci.il in charactei, as well as jcikv 
and discontinuous. The shouldei activity seems to dominate the 
first voluntary reaching movements of the uppet extremities Rc- 
stnction in the use of the elbow and forearm are repoited as char- 
acteristic of i caching movements up to the twenty-fourth week 
Halverson seeks an explanation foi these findings of ictanled func- 
tioning of the forc.um and hand, in the mcompletcd development of 
both the peripheral ncivcs and the lnghei nervous centers foi several 
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weeks after birth His studies show that not until the thud or 
fourth month has development within the nervous system i cached a 
stage when some coitical conti ol ovei prehensile activities may be 
expected 

Such neurological evidence as is available points to an incompleted 
development of peripheral nerves and muscles foi seveial weeks aftei 
bath Neither the effector ncivcs to the muscles, noi the muscula- 
ture itself is functionally well developed at both, accounting in pait 
foi the gross nature of the movements obseived in the younger 
subjects in response to an auditoiy staitlc stimulus, 

Hcptncr (9), aftei companng the aim of a ncw-boin boy \uth the 
light aim of a tlirec-year-old boy and the aims of two men, concludes 
that the forearm of a new-born boy is, with lcspcct to nuisculatmc 
and nerves, less well developed than the upper arm. The latio of 
the giowth of the periphetal nerves of the aim of the thrcc-year-old 
boy to that of the new-born boy is 4 to 1. 

Wcstphal and MacCallum (19) show that microscopically the 
individual muscular fibeis of new-bom infants have about onc-tlurd 
the diametei of similai fibers in year-old infants. In addition the 
fibers at birth are lound, while in adulthood, they arc polygonal. 
Some of them are polygonal at three weeks, while othcis icmam 
lound even after one yeai 

Fui tlicr investigations of Wcstphal show that muscular response 
to electric stimulation in childien vaiying in age from one houi 
to eight years is less intense for the first few weeks of life, and that 
muscle contraction occuis at a slowei rate in younger than in oldei 
infants (18). 

The ceiebellum at birth is 6 per cent of the total biam weight 
and within a month’s time it grows to foim 10 pei cent of this 
mass, showing more rapid development in postnatal giowth than does 
the cerebrum The cerebellum attains practically its full size before 
the fifth yeai Since the cerebellum concerns itself with body 
equilibiium, muscular tone, muscular coordination and adjustments — 
in short, the synergy of muscle response — this lapid incicasc with- 
in tile first month after birth is significant in mtcipicting the in- 
creasing finesse of movements noted in the piesent study of infant 
response to ail auditoiy stimulus. The presence of tt enrol of the 
fingers, discontinue movements of the shoulder and aim, plantai 
responses, etc., elicited in gieatest frequency during the eaily weeks, 
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pouii t° - 1 laek of syneigy governing the character of the pattern 
elicited (15). 

The oi dci of musculai development is in a distal dncction, the 
differentiation of structures of the uppci .uni preceding that of the 
loieaim, in turn preceding that of the hand (15) This is noted 
m the peisistcnce of extensoiy movements in the elbow, and in the 
peisistcnce of icstnction of movement in the lowci aim, mist, etc., 
as indicated in the data piescntcd in Table 1, and also in the 
tendency of the shouldci to determine the dntctional movement of 
the whole aim in the catly weeks 

Feldman (4) holds that all movements of the body at Imtli aic 
reflexes and that incomplete development of the inlubitoiy ccnteis 
accounts for then exaggeration Ccilainly the movements recoidcd 
in the eaily months in i espouse to a startle stimulus aic moic intense, 
moie jerky, discontinuous, often delayed, and gicatci in incidence 
than those appealing in the sixteenth and twentieth weeks 

While the complete answer to the questions implied in this dis- 
cussion depends upon a neuro-physiology which is at picscnt lacking, 
it would seem that the pioblcm of the iclationship of the early 
pi unary generally extensoty l espouse to an auditoiy startle stimulus 
and the latci increasingly flcxoiy one, can be explained in tcims of 
the imperfectly developed condition of the pcriphcial nerves and 
muscles and the ccntial nervous system during the early months 
following bit til. The gieatei incidence and quantity of leg move- 
ments, aim movements, plantai and fingei movements in infants 
as compaicd to children and adults, points to tins lack of contiol by 
higher ccnteis 


E Summary 

An investigation of the bodily response of 14 infants during the 
first 20 weeks aftei bnth to an auditory staitlc stimulus — the 
dropping of a two-pound iron weight a distance of three feet 
to a hard wood suiface, shows a gradual breakdown of certain ele- 
ments in the Moro response first elicited 

The pattern consists of an initial eyelid i espouse > a pumarv 
extension of the upper extremities (involving lateral-wise abductivc 
movement of the uppei arm at shoulder, frequently to or near shoulder 
height) accompanied by extension of the elbow, supination of the 
lowei aim, extension of the hands and fingers, and followed by a 
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sluvvci clasping movement (involving adductivc movement in the 
shoulder and uppei aim, flexion in the elbow, pionation in the 
lower arm), dining which the whole .uni dcsciibcs an aic as the 
hands aic bi ought to a muUinc position neai the chest and head 
Duiing the course of movement the fingcis frequently exhibit tiemou 
Coincident with the pinraiv movements in the uppei cxtiemitics, 
extensoi y movements in the head and ti unlc occui Extensory, 
ftexoiy, including sccondaiv flcxoiy and extensoi y movement in the 
knees and hips, turning in of the ankles, and plantai i espouses 
weie obseived as sccondaiv icsponxcs in which flcxoiy, extensoi y, or 
mixed 1 espouses appeal 

This pattern, which fiequentlv occuis in incomplete foim, per- 
sists ovei vaiving intervals of tunc, depending on the individual 
infant The relative intensity of the 1 espouse vanes fiom indi- 
vidual to individual, and within the same individual fiom one obsciva- 
tion penod to the next. 

The bodily icaction pattern giaduallv changes to one which is 
primal ily flcxoiy m diameter, in which the movements aie less in- 
tense, and ccitnin secondary movements (such as the subsequent 
clasping 1 espouse of the aims) dtc out. Flcxoiy, fonvaid movements 
of the sliouldci and uppei aims also giadually leplace the early 
latetal-wisc abductive, adductivc movements as chaiactcristic ele- 
ments. By the twentieth week, in all subjects the puniaiy icsponse 
was generally flcxoiy in chaiactci 

An explanation of the change m the gencial chaiactci of the 
pattern can in pait, be found in such ncuiological evidence as is 
at piescnt available, which points to ail impei fectly developed condi- 
tion of peuphcral ncives and muscles and the central ncivous system 
ilunng the early months following bath 
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re-administration of the witmer form- 

board TO FEEBLE-MINDED SUBJECTS* - 

The T) inning School at 1 unlaiul 


An'iiionyJ Mijrano 


The Witmci fo unborn d has long been considcicd a useful instru- 
ment foi t!»e testing of cliildtcn, but no study has vet appeared 
evaluating effects of lc-administintion Nouns aic available only 
foi its fust admimstiation 1 In othci woids, if \vc compare the 
picscnt Witmei scotc of a subject with the scoie obtained by the 
same subject one ye.u previous, nouns arc not available for the 
intei pi elation of difteiences In oidei to meet this difficulty, if only 
paitially, we have gathered the scoies of subjects, each of whom 
had been tested on the Witinei on four diflctcnt occasions Since 
our subjects weic all fccble-mmdcd, life age could not be used ns 
a compaiative index. The Stanford-Binet mental age was tlicrc- 
foie used as a substitute index. 

The data were obtained from the files of the psychological clinic 
of the Vineland Training School The selection of i coords was 
based on the following cnteiia: 

1 Tlic subject has been given the Witmer fonnboaid 
on four different occasions dming residence (The time inter- 
val between two diffeicnt applications was found to be between 
2 yeais to 2 0 yeais ) 

2 So far as could be dctcnnineil, the subject had not been 
given the Witmei or any othei formhoaitl test prim to adinis- 

♦Received in the Editorial Office on September 16, 1938 

J The proceduies and norms used m this study arc those of Young (4) 
Young used the slioitest of three trials as the basis for Ins norms For 
a lecent statistical evaluation of the Witmer fnrmboard, sec the thesis by 
Simmons (2) Simmons maintains that the best mclhod of scoring the 
Witmer is by averaging the first three tnals Nouns based on this scoring 
procedure hare not yet been established 
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sion to I'he limning School Moieovei, a subject's lccoicl 
was discaulcd if it was found tliat dunng lesulence the 
subject had been given foimboa id tests othci than the Witmei 
during the pc nod of time foi which the Witmei scoics weie 
under consideiation 

3 Ihe subject had been given a Stanfoid-Binct intelli- 
gence examination on the same fom occasions when the Witmei 
had been given 

4 The Stanfoid Bmet mental age of the subject was not 
lowei than fom yeais, not grcatei than nine vcais" 

Fifty-sevcn subjects wcic tints selected foi study The charac- 
teristics of these subjects at the lime of the fust administiation weic 
as follows Life age vatted fiom 7 0 to 14 3 yeais, Bmet mental age 
tanged fiom 4.0 to 8.5 vems ( IQ ’s 38-85) , Witmei median ages 
tanged fiom 3 0 3 to 15 5 yeais Additional facts ate summanzed 
m Table 1 

TABLE 1 

Mlans, Sigmas, and Sigmas oi me MrANs tor Ini Ac.i, Binit Mintai Agi 

AND IQ, AND WlTMTR MlOIW AfiJ 1 OR Till I ST, 2 ND , 3RD, AND 
4th Administrations oi thi Witmir and Binit 


Binet Wilmer 


Admins 

tralion 

Life age 
Mean a 

*m 

Mental age 
Mean <r <r„ ( 

Mean 

w 

0* 


Mean 

£T 

a m 

1st 


1 9 

25 

61 

1 3 

17 

62 

11 

1 5 

72 

22 

29 

2nd 

10 6 

1 9 

25 

64 

1 3 

17 

61 

10 

1 4 

8,0 

22 

29 

3rd 

11 5 

mim 

26 

68 

1 3 

18 

60 

12 

1 6 

9 + 

34 

.45 

4th 

12 7 

21 

28 

72 

1 3 

18 

59 

9 

1 2 

97 

32 

42 


Fjont an inspection of this tabic wc see that at the fiist admims- 
tuition the mean Witmer median age exceeded the mean Binet 
mental age by 1 1 yeais; at the second administration, tile mean 
Witmer median age exceeded the mean Binet mental age 1 6 yeais, 
at the thud admimstiation, the Witmer inclement ovet the Binet 
was 2 6 yeais, at the fourth administration, the Witmei inclement 


*Thc Witmei is most useful between the ages of fom and nine jeais 
In this study, because the subjects wcic feeble-minded, the mental age 
critenon is substituted foi the life age cntcuon 
a lheie was one subject who did not come up Lo the foui-ycai nouns on 
the Witmei although he had a Binet M/I of 4 7 yeais, In ordci not to 
distort the data by omitting his score, his Witmei pcifoimance was judged 
on the basis of speed and compiehcnsion and placed at thice years 
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ovei the li.net was 2 5 ycms 1 The moan W.tmc. median age was 
a Mays hijihei than the mean Bind mental .igc, and fmthn, the 
ciencc tended to become pi obsessively gicatei up to and including 
tne mud admmistiation 

It we subtiaet the lust mean ll.net mental age, 6 1 years, tmm 

the foiuth mean II, net mental age, 7 2 jc.us, and then divide the 

(iiire.encc, 1 , ycais, by the hist mean limn mental age, the llmct 
ratio is .17. Following the same pi need me to, the Witmei, \\c 
subtract the lust mean W.tme. median age, 7 2 yca.s, f.om the 

fou.th mean W.tme, med.an age, 9 7 u*ais, and then divide the 

dilteicncc, 2 5 jcais by the htsL mean Witmet median age, getting 
a W.tmci lalio of 15 llv this method of uuupaiison, the Witnin 
sco.cs mu cased twice as much as the Il.net semes duiing t ] le Sllmc 
time mtcival 


Anothci method of calculation yields essentially the same rela- 
tionships If tlie diHcicncc between the Just Hmet mental age and 
the fourth ll.net mental age, 1 I ycais, is divided by the tunc mtcival 
elapsing between the two, 2 7 jc.m, the ratio is 17 It the differ- 
ence between the first Witmer median age and the fourth Witmei 
median age, 2.5 ycais, is divided by the lime mtcival between the 
two, 2 7 yean, the ratio is 93. In this instance, the Witmei latio 
is 2 5 times as laigc as the Bind ratio. 

The lelationship between the mean Witmer median ages and the 
mean Binet mental ages ,s illusluited graphically m Figuic 1. It is 
appaient from an inspection of the two curves that the Witmei incie- 
ments aic p. ogicss.vcly gicatei than the Binet incicments at each 
application The Witmei curve is at .ill points above the Bind 
cuive. c 


It is not statistically justifiable to compaic the sco.cs from one test with 
scoics on another test when the tests aie tlcnved f.om different standaidi/a- 
tion samples In this paper it was thought justifiable to disrcga.d .he issue 
f standaidi/ation in Older to answer the practical clllllc.il question Is the 
menta^age? 1 10n ° f le-mindid subjects higher than then Hmet 

Ms a matte, of mtcicst it should be pointed out that the ,>a,ual product- 
mornent coefficient of cor.elation between the first Binet and the fust Witmer 
holding life age constant, is 63, betwccii the second Binet and second Wit- 
mc, 44, between the tlmd Binet and third Witmei, 5S , between the 
fou.th Binet and fourth Witmei, 62 Ihc.e is n significant diffccnce 
between the mean Binet scoie and the mean Witmer score at each adminis- 


tration the foi the fiist administration is 4 9, for 

9 D 

istration, 6 3, foi the thud, 6 8 , and for the fourth, 7 4 


(he second admin- 
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FIGURE 1 

Graphs illustrating relationship between mean Binet mental ages and mean 
Witmer median ages at the 1st, 2nd, 3rd, and 1th administrations of 
the tests, The broken line represents the Witmer, the unbroken line 
represents the Binet, and the encnclcd numbcis indicate the adininis- 
tiation The cmves aie based on data from 57 subjects, eacli of whom 
was given the Binet and Witmei tests on the same day on foil i successive 
occasions The mean time inteival between the 1st and 2nd adminis- 
trations was .73 years; between the 2nd and 3id adnunisti ations 92 yeais, 
between the 3rd and 4th admimsti ations 1,12 yeais 

Graphs of the same type as that shown in Figtne 1 weic plotted 
for each of the 57 subjects It was found that five nf the subjects 
had Witmct curves consistently below the Binet cuives, i.e , the 
Witmei scoie on each of the foui different occasions was lower 
than the Binet scoie "With 15 subjects the Witmer scores weie 
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sometimes higher and sometimes lower than the Binet semes m 8 
of these 15 subjects the Wrtmer seme was lower on onlv ne o he 
four instances. With 37 sub.ects (65 per cent) the Wrtnrrn scores 
" ere ways higher than the Binet scoics, the curves overlapping it 
no point 1 us analysis of the data reveals that the difference, 
between the Wrtmer and Binet scores, as shown m Figure 1 cannot 
e n ttribllt ed to the large Wrtmer scores of just a few The 

differences arc consistent for the majority of subjects 
A question in need of clarification is- Aic the successively larger 
Wrtmer scores the result of practice or are they the result of g.owth 
of intelligence? In Older to shed some light on this questoin wc 
examined the data of tire first administration. Subjects were class.- 

betw ‘T’ Tk t0 ,C11 1J,nCt mental fl ^ cs > with mental ages 
etween 4 and 5 were grouped together, likewise for those fallmg 

e ween 5 and 6 6 and 7, 7 and 8, and 8 and 9 It was found 
! , subjcc ‘ ,i ' v ' th mcill -‘ l "6“ Iwtwccn 4 mid 5 averaged 7 ycais 
glci Wltn ’ c ' i those with mental ages between 5 and 6 also 

averaged 7 ycais higher on the Witinc, ; those with mental ages 
between 6 and 7 averaged 1 1 vears Inglici on the Winner , those 

r l,Tw “ 8 “ TT 7 a " (l 8 1 4 J’eots higher 

the Witnrer, and those with mental ages between 8 and 9 

averaged 1.8 ycais higher on the Winner These differences aie 
not statistically significant, presumably because of the small number 
of cases in each category But, nevertheless, there is a tendency 
indicating that the higher the Binet seme, the greater the difference 
between the Wrtmer and Binet scores. To sonic extent, then, the 
successively higher scores on the Wrtmer may be attributed to m- 
creased intelligence, but tins factor alone docs not account for 
all the difference and we may therefore assume that the residual 
difference is due to practice 


There is, of course, the likelihood that the intelligence of the 
feeble-minded may be more adequately measured by a performance 
type test than by a predominantly verbal scale, such as tile Binet. 
i Ins possibility may be entertained, but in the absence of expci .mental 
evidence there would be no justification that the Witmcr type of 
formboard would be adequate for such a comparison 


Conclusions 

1. Feeble-minded subjects tended to score higher on the Witmcr 
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than on the Binet, not only at the time ot the fust administiation 
but also on tluee othci successive occasions, (The time inteival 
between the testing occasions vaiying fiom 2 to 2 0 years ) 

2 The successive Witmei scoies aic piogicssively higher than 
the Bmet scoies up to and including the thml rc-admimstution 

3 There is a slight tendency foi subjects with lugliei Binet 
mental ages to ’show mote capitalisation on the Witmct. 
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A NOTE ON PREHENSION IN A CAPTIVE 
ORAN G-UTANG f 

Laho,nto >y ^ Physiology, Yah UuwnsUy School of M, chan,. 


John L Fin vn 1 


/,? l 0im ,° the o la n,r hand has iclciuIv been dcscr.hcd by Hullo 
[ h , C d, « ,tal f . C,Imul ' , > \ > 4 > 2 > 5 > 1, .epiesents vih.it is 
r b , l) ‘ ,slc ,lm Phtity in the .uthitcctuie of the veitebiatc hand 
In the oiang, owing to a diking elongation of the carpal and 
phalagcal bones, the hand is longei and nanowei tlun that of the 
chimp, nizee 01 man, being coinpaiablc lathci to that of the Uyhbti- 
Udae, 1 be thumb is abbreviated, picketing below the level of the 
head of the metacarpal bone of the index fingc. The distal volar 
surfaces of the fingers othci than the tin, mb a,e calloused and msmsi- 
Uve and "t the specimen studied, a,c clearly delineated fiom the 
distal phalanx by a small cease in the skin which appeals to mark 
ic tip of that bone Typically the nails, veiy closeh attached to 
the sole-pad, aic arched and angle shaiplv towaul the palmai surface 
of the hand Compaicd with the moie spatulatc tcatuies of the 
chimpanzee and human hands the oiang hand appeals tiowel-likc in 
contour As a final stiuctuinl consideiation, it mav be noted that 
the fissures on the palmai integument uin longitudinally, meiging 
with t second family of lines maiking the point of adduction of 
the thumb Ihe lattci contest with the moic oblique hssuics found 
in those species m which a genuine thumb-foicfingci opposition is 
possible, reflecting an inflexibility of movement 
The method employed m studying the animal’s pichcns.ve behavior 
was the following The subject, a female orang-utang (Pongn 
py guineas ) , m its estimated sixth vcai of life, was icgularly con- 
ducted just pilot to feeding time to a quiet room wbeie it was made 
to assume a sitting position on a chan before a laige table-top level 

by J F F,,I, ° n ' ,cce " cd - 

The author is grateful lo Prof J F Fulton for the use of the animal 
and the experimental facilities of the Laboiatory of Physiology, Yale Uni- 
versity School of Medicine, whci c the obsci \ ation was nude 
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with the elbows Pleic it was confronted with a small rack con- 
taining two shelves, one level with the table-top, the otlici laised 
12 inches above Tluce stimulus objects, placed befoic it at vanous 
distances, levels, and light-left positions, wcie employed (a) a two- 
inch wooden cube, (i) a ball 2 5 indies in diameter, and (c) a 
pellet (shelled peanut) 

During 50 observations, using the conti oiled variations of con- 
ditions mentioned above, the sphcic was invaiiably pichcndcd in 
the same fnannei. The hand was directed sti night towaid the ball 
with a minimum of useless movement, in giasping, the thumb was 
wiapped aiound the ball houzonlally with the hand pionated. In 
holding the ball, the thumb was released entncly. Results obtained 
during 50 observations with the cube paialleled those just described 
with the characteristic diffciencc, allowed by structuial dissimilarities 
between the two objects, that the thumb was moie adducted and 
was flexed at the phalangeal joint 

Four modes of piehending the small pellets wcie distinguishable 
(rt) The simplest consisted in seizing the object diicctly with the 
mouth (£) Occasionally the pellet was "con ailed” to a point with- 
in "mouthing 1 ’-distance, by using the ulnar edge of the hand, the 
fingers being slightly curled to pi event the object from sliding off 
the finger-tips (c) More often, the arm was lowcicd fiom the 
elbow, and the doisal suiface of the hand placed over the pellet 
which was then pinched in the intci digital space between the 2nd 
and 3rd, oi the 3id and 4th fingeis. (d) Most commonly the 
pellet was clamped with the flexed hand between the thumb and 
the mesial surface of the forefinger, near the second phalangeal 
joint The data suggest that the conditions under which each form 
of prehension is dominant m this animal aic as follows' "Thumb- 
forefinger opposition" is preponderant when the pellet is l datively 
distant from the subject (20 inches from the navel), m the superior 
plane. By loweiing the stimulus to the level of the table-top and 
placing it in a proximal position (10 inches), the 2-3, 3-4 pincer 
response could be evoked with constancy. "Corralling" was fiequcnt 
when the pellets were placed in the inferior and proximal position 
Mouthing was likewise frequent when the stimulus was in the low, 
near position Throughout 200 observations no tendency towaid 
manual dominance was obseived ; the use of either the tight or 
the left hand was conditioned by the pioximity of the stimulus to 
the particular member, 
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tha of he 8 - ha 7 d ' Wllh ,ts *umb, d.Hcis f.om 

' , of the chimpanzee m bemg more adapted to locomotion than 
to pieflension, the thumb playing httlc i61e in the a, boreal fumtums 
of hanging and biacluation characteristic of the oiang and the gibbon 
Schematically, the hand of the oiang may be thought of as special, and 

flexible E ha SP l" 1K f * ? Und “ (cg ' branch), ,n contust to the moie 
flexible hand of the chimpanzee or of man modified to the piehension 

Of man, pul, .table objects. Adaptation of the hand to the .blent 
locomotion with the consequent lack of manual dexteuty cm, elates 
with the relatively smallc, ce.eb.al development and diftcicntiation 
ill this pitmate, and otteis a possible explanation foi the existence of 

of prehcnsion" ,C * ,OI, "" V "'" Cl h ““ “■’M>ec..,ll Z ecl. modes 


RnrERFNCE 

1 hn,ul ancl foot in Pnmatei 

thiopol , 1934, 19 , 337-3S9 

T)epat tment of Psychology 
Univetstty of Illinois 
Urbana , Illinois 
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PRECURSOR SIGNS OF PLANTIGRADE PROGRESSION 
IN THE HUMAN INFANT* 

Chiui of Child Dfvihpmrul, Yale Uiirvnsily 


Louise? Bails Amts 


A Tniroduciion 

Ait e.ulici study of pi one piogicssion in the human mf.mt (1, 2) 
lias suggested that theic .uc at least 14 stages m the noim.tl pi one 
sequence, the last of which is plantigrade pi ogrcssion oi ci Loping nil 
hands and feet Of 20 infants studied, 14 exhibited plantigr.ulc 
piogicssion hefoic walking This somewhat high peicentage sug- 
gests that this phenomenon is a natuial and may t\en once have 
been a univeisal end stage of the pi one sequence 

Since this type of behavioi is exhibited by some infants but not 
by otheis, we may iaisc the cpicstion of whcthei oi not plantigiado 
progiession has any precuisot signs which would, at an eaily age, 
foietcll such behavioi A levicw of the 14 pi one stages suggests that 
such piccursoi signs may be obscived in Stages 1 and 2 of the noimal 
prone sequence 

These two similar but distinguishable types of behavioi are both 
charactcustic of the 28 weeks age level In the fust type, the infant 
thrusts one knee foiuaid beside the trunk, the leg being flexed 
abductively, and the doisum of the foot contacting the suppoiting 
suifacc The second type of behavior is much the same except that 
the attitude of the foot has a plantigindc suggestion, the foot being 
cvcitcd so that the mtici side of the foot pi esses against the suppoiting 
sutface Whcicas in the first type thcie is a dorsal diag which 
hints a lclative weakness in the doisi-flexion which lalei pioduees 
the plantigiadc foot position seen in plantigiadc piogicssion, in the 
second type of behavioi the foot position is definitely suggestive of 
tile plantigrade progression which is likely to follow in five months 1 
time 

Although neaily all infants exhibit both of these types of behavior, 
the majority of them piedominantly and chaiactenstically exhibit one 

•Accepted foi publication In Arnold Gcsc.II of tlie Fclitona] Board, and 
retcii cd in tlie Editor lal Office on December 1, 1938 
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type or the other In the piesent study we have attempted to detci- 
mme whether or not the piedoininancc of the second type of behavioi, 
that is, eveision of the foot m a mannei which suggests stepping, 
actually foretells plantigrade piogiession, If this is the case, do 
infants who do not exhibit such piccursory plantigiade bchavioi 
also fail at a latei age to progiess on hands and feet? The following 
lllustiations (Figuie 1) define the two types of eaily foot behavior 




Early Foot Behavior 1 

Tyue 1 1. *' ‘ 

Non-plrmtVrudo Plantigrade j 

FIGURE 1 

B Experimental 

At the beginning of this study, cinema and wiitlcn rccoids Mere 
available on the prone behavioi of 14 infants These data included 
monthly, and in many cases bi-weekly, recoids of the pione behavioi 
of each infant coveiing the peuod fiom 8 to 52 weeks and in some 
instances a longei period Quantitative analysis was made of the 
cinema rccoids to deteimine the predominance of Type 1 or Type 2 
behavior in each case. This determination was made by counting 
flames In cases where only wiitten records were available, detci- 
mindtion was made by infeience. As to plantigrade piogicssion, 
determination was by inspection, quantitative analysis not being 
necessary. 

Since analysis of this original gioup of cases involved backwaid 
prediction only, all data being immediately at hand, a supplementary 
group of 10 six months’ old infants was added that we might 
put piediction to actual test. These infants weie visited in their 
homes, As soon as they exhibited Type 1 or Type 2 behavioi, a 
written record of all foot movements during a 15-minute interval 



I0U1S1 DAI J SAMIS 


441 


, aken . S,n ( ce foiwaitI tluusts were usually too bnef to 

be measured with a stop w.itcli, the number of time th.it each foot 
moved fo, ward in cither posit.on was lecorded. Those 15-mmutc 

typ^of b°eh S Were 'ePMted uiitd tlicic was no question as to which 
ype of behavior dominated Recouls included the behav.or of both 

ot hemn ! UC “ Whae theiC ™ a d«i«Pancy, behavior 
o he mo ic active foot was considered. These infants wc.c ,cv.s,tcd 

at intervals until they we.c 15 months old or until they had ex- 
hibited plantigrade piogiession 

When all the data had been gathcicd, the eaiiy hehavioi of each 

Cl r ifi r l aS ut}n ^ ln,ltu 1 l(l<l e (Type 1) or phmtiqtadc 
( + ype c)jQ\ if ncithci type picv.ulcd, as ambivalent Later hehavioi 
was classified as non-plantigiade , plantigtadc p, og, esuon, oi planii- 
guide statue only. 

C. RrsuLis 

lable 1 indicates the degice of coircspondencc between early and 


TA BLE l 

Early behavior Later beliavioi 


Non-P nntigiadc No plant.gradc 

Non-Plantigiade Plantigrade stance only 

Ambiva ent No plantigrade 

Ambivalent Plantigrade stance only 

■1 lantigrade Plantigrade piogression 


No. of cases 


4 

2 

4 

1 

12 


late hehavioi If early hehavioi predicts latci behavior, childtcn 
whose early foot postuie lias a definite plantigrade suggestion will 
at a latei age piogiess on all fours (palms and soles) Convciselv. 
children whose caily behavior is non-plantigrade would not be 
expected later to progress on all fours, though they might con- 
ceivably attain the all fouis position Likewise, chiidicn whose cailv 
behavior is "ambivalent” might be expected latci to show no planti- 
grade hehavioi oi at most mcic assumption of the plantigrade stance 
without actual progression on all fours 

The combinations of categories in this table aic all in accordance 
with what we should expect in case early prone hehavioi is definitely 
predictive of latei hehavioi It will be seen that 23 out of the 24 
cases in the present study fall in one or the other of these combined 
categories 

As the table indicates, 12 chiidicn who at six months exhibited a 


442 


JOUKN \L OF GCNITZC PSYCHOLOGY 


plantigrade tvpe of foot behavioi, Liter cjcpt on pnlms find soles 
It is in accoi dance with the theojy (J, p 454) that plaiUtgiadc 
piogicssion is one of a senes of pi one behavioi stages common to 
many nonnal infants, that the largest ntimbei of cases should fall 
in this uitcgoiv. 

Of the six clnldi en who at six months exhibited no plnntigiadc 
behavioi, fout showed no plantigiadc hchavioi at one ycai , two 
assumed the phintigiade stance Of the live who at six months weic 
in the ambivalent category, foui showed no plantigiadc behavioi at 
one yeai, one assumed the plantigiadc stance 

In only one of the 24 cases did only behavioi ptove non-pi cdictive 
of latci behavioi. This was the case of a gill who at six months 
showed markedly plantigiadc behavioi She latei attained the 
plantigiadc stance, but walked at II months and was not seen to 
piogicss m plantigrade fashion £ailv behavioi had indicated tliat 
plantigiadc piogrcssion would piobably be observed 

D Conclusions 

It appeals that definite piccuisnr signs of plantigiadc progression 
may be obscived in the human infant If early (about 28 weeks) 
foot behavior chaiactciistically has a definite plantigrade suggestion, 
that is, if the inner side of one foot ptesses against the supposing 
sui face in what approaches a stepping position when the knee is 
till ust foiwaid beside the tiunk, plantigiadc piogrcssion will piob« 
ably be exhibited latci Predominance of that type of behavioi in 
which the doisum of the foot contacts the supporting sui face when 
the knee thiusts foiwaid, suggests a lclativc weakness in duisi-flcxiun 
and indicates that plantigiadc piogiession will probably not be ex- 
hibited latei Picdominancc of neithci one not the othci, also indi- 
cates that plantigrade ptogiession will piobablv not be exhibited, 
although the plantigiadc stance may be assumed 
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relative judgment in pupil ability ratings* 

Gill, Coloiatlo 


C C Moore 


Since the beginning of the testing movement foi intelligent c tlieic 
has been considci able (.onjectinc concerning the accuiacv with which 
teacheis aic able to judge the lelativc native ability* of a gioup of 
pupils 1 he assumption lias too often been made that if a trncher 
has taught a gioup of pupils foi some time, he will be able to place 
each pupil on a scale fiom high to low native ability with a large 
deg ice of accuiacv Those who have woikcd with tests of native 
ability ha\ e sensed in some dcgiee the inaccmacy of judgment diawn 
tiom an acquaintance of a pupil in one 01 two classes 

It is quite piobablc that a teacher’s judgment concerning a pupil’s 
native anility is laigclv denved fiom the pupil’s accomplishment in 
that teachers class. Howevci, tlieic seems to be a suiprnmg diftci- 
cncc between pupil-accomplishment as lcwaulcd tluough the grading 
piocedure now followed by tcachcis and the actual native ability of 
pupils as shown by a standaidizcd test of native ability (1). 

The question considci cd in this discussion is not concerned with 
any pnuiculai method of ranking pupils for intelligence, but with 
the accuiacv obtained when teacheis aic allowed to detcimmc the 
relative intelligence of meinbcis of a group by any method they 
may devise Undei oulmaiy conditions aic teacheis able to obtain 
a high dcgice of accuiacv when an attempt is made to place each 
pupil of a gioup on a scale fiom high to Imv aecoiding to lus 
position in i elation to evciy other pupil in that gioup ? 

The objectives of this study wcic: (a) To detcimmc the dcgice 
of accuiacy with which teacheis aic able to place pupils on a enm- 
paiativc scale of intelligence, (£) to compare the latings of diftcient 
teacheis with each other, (r) to compare the avciage of five teachers’ 
ratings with each teachei’s individual lating, and ( d ) to comp.uc 
the aveiage of the five latings wuth a test of native ability 

The study was begun by submitting a list of 92 pupils to five 
teacheis foi the purpose of having the teachers rate the pupils The 
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names on the list included all the pupils in a small high school 
Most of the pupils listed wcie in 011c or moic classes of each 
teacher to whom the list was submitted The instructions included 
in the list-, were- (a) That the teacher should rank the pupils 
accoiding to the teachci’s estimate of each pupil’s native ability as 
compaied with the intelligence of each other mcmbei oil the list, 
and (b) that any method of detei mining the tank of the pupil might 
be used which in the teachei’s judgment would give the most accu- 
rate icsults The teacheis were fmther infoimcd that no pupil 
should be Linked who was not in at least one of the teachei’s classes 
and that anv pupil’s name might be omitted fiom the list if the 
tc.ichci considered that he could not piopcily place the pupil 

The instructions doubtless account foi the great diffcicnccs in the 
number of pupils ranked by the different teachers 

Subsequent to the ictiiin of all the lists with -die complete 
tankmgs on them the Otis G>ot/p Intelligence Scale , Advanced 
E.-utmvuiiion, Form Aj was administered to each pupil whose name 
appealed on the 01 lginal list and fiom this examination the IQ' s 
ot the pupils were ilctci mined, These lesults were then paired with 
each tcachci's ranking and the coefficient of conclntion dcteimined 
foi each group. The relative position of a pupil on one list was 
pm'ierl with the relative position on anorhei list and these paiis 
coirelated. The position of a pupil as given on one list was paired 
with his average on all five lists and these weic con elated The 
average of each pupil on the five lists was also paiied with his lank 
as d etc 1 mined by the Otis Gioup Intelligence Scale, 

There had been no previous tests of mental ability made available 
to this group of teachers and no te.ichei had access to the peimanent 
rccoids of the school. This made the only matenal available to 
each teachei that of his own giades and such devices as he might 
constmct individually 

Teachers were mftmued that the results of then 1 linked lists were 
to be used foi a study They weic asked to woik independently 
of each othei, and wei c requested not to discuss the position of 
pupils as listed by them with the listing oi othei teacheis. The 
size of the coefficients of corielation between teacher's latings sug- 
gest that the teacheis catricd out these instructions very definitely. 
The verification in the dates on which the lists were received fiom 
different teacheis indicates that no two teachers were working 
togethci. 

The total numbei of pupils listed foi teachers to lank was 92 



TABLE 1 

The Pupils Rated by Five Different Teachers Compared with the Intelligence Quotient of the Pupils Rated, the Average of 
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The number each tcachei mnked is shown in Tabic 1 It may be 
seen from the number of pans correlated that one teachci ranked 
only a little over 50 per cent of the pupils on his list The gi cutest 
number of pupils on any list which was tanked amounted to a little 
over 91 per cent of the entne list. The data show that the final 
rankings used in this study weic based in part upon a selective group. 

Summary or Findings 

The aveiagc of the five teacheis 1 ratings has a much higher cor- 
relation with intelligence than it lias with the rating of an individual 
teacher The correlation between the average of the ratings and 
intelligence is 74 The range of coefficients for the five teacheis 
taken separately is from 49 to 64. Thcie is a higher correlation 
between each teacher’s lating and the aveiagc for the five ratings 
than there is between the avciage for the five ratings and intelligence; 
between intelligence and each teacher’s rating; oi between one 
teacher’s lating and any othei teacher’s rating The least relation is 
found between the rating of one teachci with the lating of any 
individual teacher’s rating 

Conclusions 

According to the findings, the nearest approach to the accuiacy 
of a test of native ability tor determining the intelligence of a pupil 
is the average of several teacher’s ratings This reliability is far 
too low to be substituted as a basis for judging native ability sepa- 
rately from an intelligence test. The better tests of native ability 
have a reliability of about 95 Such a test would have a coefficient 
of dependability of 69 The coefficient of con elation between in- 
telligence and the avciage of several Lcnchci's latmgs is only 74. 
The coefficient of dependability is only .33 foi such a con elation. 
Thus the coefficient of dependability for intelligence and the aveiagc 
of several teacher's ratings is less than one-half as great as the 
coefficient of dependability should be for tests having high reliability. 
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TWELFTH INTERNATIONAL CONGRESS OF 
PSYCHOLOGY 


Godfrey Thomson, General Sect e tat y 


T!ie Twelfth Intei national Congiess of Psychology will be held 
in Edinburgh, Scotland, fiom 22nd July to 27th July, 1940 

The Congiess fee has been fixed at flinty shillings (£1 10s) 

sterling foi active members and fifteen shillings (15s ) stalling for 
associates 

Anangcmcnts arc being made by which a laigc piopoition of the 
mem be is can be accommodated in University hostels The inclu- 
sive charge foi such accommodation will be about fifty shillings 
(£2 10s ), excluding midday lunches, anangcmcnts for which will 
be made clscwhcte Membets who do not desuc accommodation m 
the hostels can easily secure accommodation in hotels and private 
hotels, of which Edinbuigh has a huge nuinbcL 

When the Committee of Organization is fully constituted, formal 
invitations will be issued It will, howcvci, gicatly facilitate ar- 
rangements if as many as possible wilL let the General Secretary 
know notv that their attendance at the Congress is piobablc In 
the meantime subjects foi symposia, general discussion and lectures 
aie undci consideration bv a Pteliminaiy Anangemeiits Committee 
A volume of Piocccdings of the Congress, containing abstracts of 
papcis icad, will be published, the cost of which is included in the 
Congress tec foi active mcmlicvs. 

James Drever 

P/csident of Committee of Oi gamzation 

Godfrey Thomson, 

Genet al i Sene ten y 

{Mot ay House , EiUnbm gh 8) 
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A SERIES OF TAPE-PRINTING BOARDS 4 

Cam In ui//t , I\1 assochusciis 


Marie L H Forres 


The apparatus dcseubed in the following is an attempt to adapt 
to tape-pi inting some of the tiaditional matcnals of infant schools 
from the histone hoin-book 01 “cuss-ci oss-iow” to the scnsoiy 
materials of Froebel, Segmn, and Montcssori It consists of a 
boat d with nunicucally giouped holes and loose pegs, and a senes 
of seven punting boauls each equipped with icady-inked blocks, fixed 
punting fiame, and gummed tape 
The device lias been designed with economy to seive under- 
pnvdeged cbddien in uowded institutions and isolated luial 
homes The specifications include a plain basswood cariying case, 
not much laigci than that of a poi table typewntcr, which when 
open has the appearance of a cupboaid, with cleats on which the 
boa ids slide in and out, the complete outfit weighing about 10 
pounds 

The punting boauls aie piovidcd with sticks oi blocks ns follows 
(1) gcometiic sticks, (2) coloi sticks, (3) blocks with colored 
geometric labels, (4) blocks labelled with cioss and geometue out- 
lines, (5) blocks labelled with domino and digit on adjacent sides, 
(6) blocks with Gothic alphabet, (7) blocks with Roman alphabet, 
capital and small letteis on adjacent sides, 

When in use the punting boaid is clamped secuicly to the table 
in the left-hand coinei, the child being allowed to u;>c botli hands at 
the same time The mechanical opeiation is the same whether the 
child is matching by supei imposing oi by copying In the formci 
opeiation tape is used, the tape having been maiked off in sections 
the width of n block, cveiy othei section stamped, in the latter, 

*"Rcccived in the Editonal Oflicc on September 8, 193S. 
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index catds, stamped with a single item m a tow of items In the 
former with punted tape in the punting fiame, the child (a) looks 
in the fiarne, ( b ) selects the icquued block, (c) places the block in 
the fiame, ( d ) ictuins the block to the tiny and (e) pulling the 
tape, "spaces” In the lattci, with felt undci the blocks inked, 
with white tape in the punting fiame, with a stamped index c.u.I 
displayed as a model, the child (ff) looks at the model caul and 
u peats lions ”b J ‘ above. 

The wntci giatefully acknowledges the examination of the mn- 
tenals by Di Waltei F. Deaiboin, Diicctoi of the Psvcho-Ecluca- 
tional Clime, Haivard Umvcisity 


General Specifications 

Peg board The peg boaid which hangs folded on the inside of the nght- 
h.ind door of the cauving case consists of two boaids 11J4 in x S in x J4 in 
hinged end to end, with «i total of twenty-one holes 33/64 in D The holes 
aic in groups of one to six in domino patterns, the centers of the fovn-hole 
gionp forming a 1)4 in squat c If the center of each hole is icpic- 
sented by a digit, the patterns arc as follows' 

5 2-S 2-5-8 1-3-7-9 1-3-5-7-9 I-3-I-6-7-9 

Punting boaids The printing boaids consist of seven honids ll)5j in 
x 5 in x yi in to two of which aie lunged extensions 11 )'b in x 2 in x l /\ in 
which are folded upwaid when the doors of the cnnying cast aic closed 
Frames A pan of fiames, ends 15/JG itu x >/£ in x % in, sides l 9/l6 in 
x 7/16 in, x % in , is attached to each of the seven boaids in the lowci 
left cornci, a margin of )4 m at die left In the fiame at the light is 
placed a 1 yd roll of white gummed papci tape. 1 in wide 
Sticks and blocks The printing sticks aic 1 in. high, eleven with lound 
bases in D , one with square base U/16 in on the side, one with base 
in the form of an equilateial tuangle, Vx in on the side Pegs, 1 in x 
K U. D 

The icctnngulai blacks, of white basswood oi white pine, I in long and 
)4 in high, aic in two widths, A % m , 13 Y\ in Aftei the tops of 
the blocks have been stamped in ink, the blocks aie given one coat of white 
shellac 

Tdays, floors and sides of trays aie cut from basswood % in thick, 
floors fioin a stilp 1 1/16 in wide, sides fiom a strip J4 ,n wide, m the 
following lengths A liy s in (seven trays), B 10 3/16 in (one tray), C 6)4 
in (one tiay), D sy in, (two trays) 

Six open trays (length A) have a cential paitilion and four cioss-pcgs 
on each side of the partition One covered tiay (length A) has nine 
paititions but no cioss-pcgs One open tny (length 11) has two paititiona 
dividing it into three equal sections, two cioss-pcgs ill each section 
Ends and partitions in open lia^s (twenty-six pieces) 1 l/iC, in x % m 
x Y\ in ; in coveied travs (thirteen pieces) 1 1/16 in, x )4 in x )4 m , 
cioss-pcgs (sixty-thiee) 1 5/ 1 6 in, x ^ in , holes foi cioss-pegs in 13 
Cavers Two trays, lengths A and D, have coyeis of three-ply wood 
1 1/16 In wide and )g in thick with holes foi printing sticks Printing 
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liamcs used with the punting sticks have coveis 1 9/U in x 1 1/16 in 
with holes of the same dimensions 1 he covti used with the color sticks 
has a ilia i gin of J4 in at each end and ten equidistant holes 13/16 in 1) 
The covu used with the geumetne sticks has a rnaigin of ijj u , at eac ]j 
end and tluee equidistant holes, a cncle 13/16 in D (drilled) a square 
Y\ in on the side, an equilatcial triangle 13/16 in on the side, cut with n 
jig-saw 

Can ynitj c/isl 'I he canying case is made fiom a basswood hoard 6 m 
wide, M in thick, as follows Top, flooi, two upnght sides, foui boards 12 
tn long, two-door fiont, two-piece hack, fom hoards, 12)4 in long ’ 

The cleats me 5 in x 3/16 in \- 3/16 in The tops of the cleats aie 
1Y& m, 3% in, 4 9/16 in, 6 in , 7 7/16 in, and 9 11/16 in fiom the ceiling 
of the case 

The doois, which have 1 in biass hinges, me fastened with 1 in Hat brass 
hooks A handle is sciewcd to the top ot the case 

Printing Boards, Assembled 

1, Tluee gcometuc punting sticks, rubbci bases, coveted tray with 
geometnc holes, length D, 1 pi fiamcs, detachable covers foi punting 
frnne, to be used with oi without ink 

2 'leu cylinducal sticks, uibbei bases, tops coloicd i cd, orange, yellow, 
gjeen, blue, violet, white, gicy, black, brown, covered tray with ten circular 
holes, length A, 1 pi frames, stationmy covci foi printing fiamc, to be 
used with coloicd inks oi without ink. 

3 Nine blocks, A width, stamped with then own dies, x / 2 in circle, 
'/ 2 in squaic, 9/16 in cquilateial mangle, solid (iguics, red, blue, green, 
blocks grouped according to coloi , trav, length U , 1 pi frames, led, blue, 
giecn ink 

4 Five blocks, A width, stamped with their own dies, cross of in 
veitic.il and hon/ontal lines, and, in outline, Y in circle, Y in square, 
9/16 in cquilateial triangle, diamond )4 in. on the side; tiay, length D, 
1 pr frames 

5 Six blocks, B width, stamped with their own dies, clots 3/16 in D 
patterned aftei the peg boaid, above, and digits §£ in high, m such a 
manner that when the dot is on top of the block the digit is on the right 
side, tray, length C, 1 pi fi nines 

6 Twenty-six blocks, A width, stamped with then own dies, condensed 

Gothic, solid black, line, 11/16 in high, the first day, aligned with the 

back of the bo.nd, raised on blocks Y in high, the second on blocks Y in 

high, the thud, for possible futuic use with a sheet of pnpci, on pieces of 
caul-boat d, travs placed Y\ in apart, blocks in alphabetical ordei be- 
ginning at the left of the first tiny, 1 pi frames attached to extension, 
stationmy unstamped blocks in last four compartments of third tray 

7 Twentv-six blocks, B width, stamped wtih then own dies, condensed 

Roman 5s in high, m such a mannei that when the small letter is on top of 

the block the capital is on the right side, four unstamped blocks, blocks in 

alphabetical oidei , tinys, extension and fiamcs as above, board No 6 

8 x /> Jsh Street Place 
Cam budget il las sac hit set Is 
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BOOKS 


The Journal of Genetic Psychology , the Journal of Gcncial Psychology, 
and the Journal of Social Psychology , will buy competent reviews at not 
less than $2 pei punted page and not moie than $3 per printed page 
CovJitions Only those books that are listed below in this section are 
eligible for such reviews In general, any book so listed contains one or 
more of the following traits (a) Makes an important theoretical con- 
tribution, (i) consists largely of original experimental research, (c) has n 
creative or revolutionary influence in some special field or the entire field 
of psychology, {d) piesents impoitant techniques 
The books are listed appi oximatcly in older of receipt, and cover a period 
of not more than three years A reviewer must possess the PhD, degree 
or its equal in training and experience 
Procedure, If among the books listed below there is one that seems 
important to yon, you arc invited to write a review of that book It is 
not necessary to make airangements with the Editor Just send in your 
review It does not matter if the book in question has been reviewed before, 

( 1937 ) 

Allport, G W Personality. A Psychological Interpretation. New York 
Holt, 1937 Pp 588 

Beck, S J Introduction to the Rorschach Method Res Mouog , Amer, 
Orthopsycfnat, Asso , 1937, No 1 

Newman, H II., Freeman, F N , & Holzinger, K J Twins A Study of 
Heredity and Environment Chicago Univ, Chicago Press, 1937 
Pp, 369 

Murphy, G, Murphy, L B, & Newcomb, T M Experimental Social 
Psychology. New York Harper, 1937. Pp. 1121 
SOUTIIAI L, J P C Introduction to Physiological Optics New York and 
London Oxford Univ Pi ess, 1937 Pp 426 
Terman, L M,, &. Mirrill, M Measming Intelligence. Boston' Houghton 
Mifflin, 1937 Pp 461 

Thomas, W I Primitive Behavior, An Introduction to the Social Sciences 
New York McGraw-Hill, 1937 Pp 847, 

Stagner, R Psychology of Personality New York. McGraw-Hill, 1937. 
Pp 465 

Murphy, L B Social Behavior and Child Personality New York Colum- 
bia Univ Press, 1937 Pp. 344 

Anastasi, A, Differential Psychology New ^ork* Macmillan, 1937. Pp 

Burrow, T The Biology of Human Conflict New York Macmillan, 1937 
Pp 435 

Gesei.L, A, & Ilc, F L Feeding Behavior of Infants Philadelphia* 
Lippincott, 1937 Pp. 210 
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Thurstone, L L Primary Mental Abilities Psy chain et Monog,, 193?, 
No 1 

Spearman, C Psychology Down the Ages (2 vols ) New York Mac- 
millan, 1938 Pp 454 k 355 

Gesell, A , k Thompson, H The Psychology of Early Growth. New 
York Macmillan, 1938 Pp 290 

Stevens, S S, k Davis, H Hearing Its Psychology and Physiology New 
York Wiley, 1938 Pp +89 


( 1938 ) 

Stronc, E K. Psychological Aspects of Business New Yoik McGiaw- 
Iiill, 1938 Pp. 629 

Boas, F The Mind of Primitive Man (Rev ed.) New York. Macmillan, 
1938 Pp 285 

Sherman, M Mental Conflicts and Personality New Yoik Longmans, 
1938 Pp 319 

Guthrif, E R The Psychology of Human Conflict New York: Ilaipcr, 
1938 Pp 408 

Murphy, G, & Likert, R Public Opinion and the Individual New York 
Harper, 1938 Pp 316 

Katz, D., k Sciianck, R, L Social Psychology New Yoik Wiley, 1938 
Pp 700 

En.is, W D A Source Book of Gestalt Psychology New Yoik Ilaicourt, 
Brace, 1938. Pp, 403 

Woodworth, R S Experimental Psychology New York Holt, 1938, Pp 
889 

Seashore, C E Psychology of Music New York. McGraw-Hill, 1938. 
Pp 408 

Skinner, B. F The Behavior of Oigamsms. New York Applcton-Ccntury, 
1938 Pp 457. 

Terman, L M Psychological Factors in Mnutal Happiness New York' 

McGraw-Hill, 1938 Pp 47+ 

Murray, II A , et nl Explorations in Personality New York Oxford 
Univ Picks, 1938 Pp 761 

Landis, C, fc Pacp, J D Modern Society and Mental Disease New York 
Fairar & Rinehart, 1938 Pp 190 

Munn, N L Psychological Development New York Houghton, Mifflin, 
1938 Pp 582, 

Rashevsky, N Mathematical Biophysics Chicago* Umv Chicago Fiess, 

1938 Pp 340 

Kohler, W The Place of Value in a World of Facts New York Livcr- 
lght, 1 938 Pp 418 

Ogdj n, R M The Psychology of Art New Yoik Scuhner, 1938 Pp 291. 


( 1939 ) 

Rosei-i, J The Mechanism of Thought, Imageiy, and Ilnllucinntloii New 
Yoik Columbia Univ Press, 1939 Pp, 289 
Pratt, C C The Logic of Modern Psychology, New York Macmillan. 
1939, Pp 3SS 

Doli ard, J , Doon, L W , Mil t er, N E , Mowrer, O II , Sears, R R, f / al, 
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Frustration and Aggression New Haven Yale Umv Press. 1939 
Pp 209 

Gesfll, A , Castner, B M , Thompson, II , & Amatruda, C S Biographies 
of Child Development New York Harper, 1939 Pp 323 

Goldstein, K The OLgatlism New Yolk World Book, 1939 Pp 533. 

Bartlett, F, C, Ginsberg, M, Lindcren, E J, & Thouipss, R H The 
Study of Society New Yoik Macmillan, 1939 Pp 498 

Maier, N R F Studies of Abnormal Behavioi in the Rut New York 
Haiper, 1939 Pp 81 

Wechsler, D The Measmemcnt of Adult Intelligence Baltimore Wil- 
liams & Wilkins, 1939 Pp 229 

Woodworth, R S Psychological Issues New Yoik Columbia Univ 
Piess, 1939 Pp 421 

Kardinlr, A, The Individual and His Society, New York Columbia Umv. 
Piess, 1939 Pp 503 




CRITICAL REVIEWS OF RECENT BOOKS 

(Buhlei, Charlotte The Child and Ins Family Translated by 
Henty Beaumont. New Yotk Harpe/, 1939 Pp 187) 

Reviewed by Walter L Wilkins 


Published in Gcimany in 1937 under the title Kind and Famtlie , 
this study concerns itself with parent-child and sibling relations 
occurnng within the oidinaiy family circle Twelve psychologists 
t) aincd in observational techniques visited 17 families and studied 30 
child len They visited twice weekly during periods ranging fiom 

three to six months The families were upper middle class having 
one to three children, with the children generally of school age 
Dr Buhlei carefully disclaims any great geneial validity for the 
conclusions reached as a result of the study of these children and 
their relations to then parents and to each other. She hopes that 
the duet conn . button of the study will be to the techniques of studymg 
, children genetically within the most important group in social living, 

the normal familial milieu. . , , 

Paicnt-child relations were studied intensively in six families, eacn 
of which exemplified a different soit of social situation. In one 
the child formed the center of family interest as a child, and in this 
family affection was the chief motive in the family life. In another 
the child formed the center of family interest as an educations 
object. As in the first, the child controlled almost completely the 
parents’ interests In a third the unity of the family was the primary 
conccin to the parents, and the child was part of a harmonious unit. 
In a fourth, the household and its duties regulated the social situation 
and the children were cogs in the management of household affans 
In a fifth the struggle for existence dominated family interests and 
the child was expected to contribute all he could to the cconomi 

wclfaie of the adults. , « 

The description of each of these different sorts of family milieu 

1S achieved in a quantitative way The observeis, who came to know 
the families so intimately that they were accepted without icserva- 
t ,ons noted social life in terms of contacts between the Pei sons in 
the family These observations weie in terms of activities , an 
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Buhlei’s insistence on the unitaiy characlci of the activities obseivcd 
is stoutly defended She 1 ejects as not only impossible, but also 
meaningless, any attempt to make obseivations on school-age childicn 
in teims of teflexes or any othci physiological units. 

The lnvcntoiy of the child's life situations was classified sixfold. 
"Social intercom sc, play activities, biological situations (eating, 
dicssing, bathing), school and school work, domestic activities, and 
situations in the outside woild (outside of home oi school). 

Social situations offer an oppoituWty for contacts which arc 
ends m themtehes, give the child the experience of belonging 
to the familv unit, and develop his position as a full-fledged 
member of this social struclilic In play, biological, and school 
situations, the child and his activitios aie the centei, but not 
in the same mannei In play situations, the emphasis is on the 
child's fice development, while in biological situations he is 
the object of cme and help, and in school situations pedagogical 
points of view prevail to bung about the desned i espouses in 
him The household situation, on the other hand, is primarily 
an adult domain, in which the child is occasionally made 
a pailner who has to assist, adjust himself, etc In tins situa- 
tion, the child has to accept the interests and occupations of 
the adults Finally the outside woild prpsents a neutral situa- 
tion in which any kind of contact may be established Specifi- 
cally, it provides the child’s introduction to natuic and life m 
gencial, in the foim of conversations and instructions (pp 
4445 ) 

Pm poses of social contacts in family life weic invcntojicd as 
follows 

Social Affection, social mtercouisc, conversation; unfriend- 
liness 

Pedagogical On the p„itt of the adult Instruction, guidance, 
consideration ot the child On the part of the child Objective 
questions and statements, seeking permission or recognition, 
criticizing and influencing the adult 
Organizational Anangmg social irlations 
Chan'abie Giving, offenng help, desuing, demanding help 
Economic Taking caie of things; claiming propeity lights, 
dcstroung things. 

Analysis of the statements accompanying actions 01 activities re- 
vealed the pui poses well enough foi the study’s aims Sibling rcla- 
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tions were characterized by the attitudes they expressed and paient- 
child relations by then ovcit purposes Justification of the classifica- 
tion of overt put poses is made by Di 13uhlci . 

In the long mn, social psychology and the study of social 
conduct become impossible if the pm poses and attitudes ex- 
pressed in human lelntions continue to be ignoied, since they 
constitute the most essential elements Fuitlici tnoi e, it is 
relatively useless to determine how often one child establishes 
contact with anothei, without stating whether this was done 
with fucndly or unfnendly intentions, for the puipose of taking 
something away from him or giving him something, attacking 
or defending oneself, etc Eve.y effort should be made to 
make possible a icliablc study of such elements as can be 
grasped only by intcipictation 

In view of the extraordinary precision with which we 
icact in every-day life to the intended pui poses of othei pei- 
sons, it seems quite indefensible that psychology should igno.e 
the study of these phenomena. Adult psychologists should be 
able to discover ciiteua foi recognizing the child's pui poses 
ns expicssed in his bchavioi, since, as Adela Poznanska has 
shown in a Viennese study, an eight months’ old child can 
iccognize different play intentions in his mother’s facial expres- 
sions and gestures, and, as Hildegard Hctzer found in a second 
study, understands quite well whether his mother makes an 
angry face playfully or in earnest; since a kinderga.ten child 
feels and shows in his icactions that he understands wliethci 
someone appioachcs him with real affection or with affecta- 
tation, and since a school age child undei stands and shows in 
her reactions that she knows whether her mothei makes her 
dry the dishes and cleai the table foi pedagogical leasons, 
or because she hcisclf happens to be seated comfortably 

Analysis of the contact situation in paient-child relations for the 
gioup studied showed that paient-uutiated contacts are likely to be 
concerned with biological and social activities, while child-initiated 
activities are moie likely to be concerned, in addition to social, with 
outside world and play activities. In terms of the puiposes of 
parent-child contacts, the paient-mitmted contacts aie lilccly to be 
pedagogical (guidance, chiefly), whereas the cluld-ini tinted contacts 
aic likelv to he social (chiefly social intercourse). 

The iole which adults play in sibling relations is stressed m this 
study Adult interference in sibling relations is most frequent when 
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sibling relations are antagonistic, and mothers were eight times 
more ficquent in interfeiing in sibling relations than fathers. 

Some of the conclusions which Dr. Buhlei puts forward for other 
investigators to follow up and check include: 

(n) '‘Altliough the child ns a member of n group can be 
induced to participate in a joint objective activity, he docs not 
usunlly have the desiic to organize spontaneously with other 
childi en in older to pcrfoim some objective task. This type of 
behavior was not found before puberty, at the age of 14 or 
IS,'* [Progressive educators notelj ( b ) Cooperation and 
opposition togethci accounted foi about 20 per cent of all sibling 
contacts (c) The child’s personal attitudes arc expressed more 
manifestly and clearly in his contacts with other children thnn 
in his relations with adults (rf) “A sibling relation which is 
very objective and contains few expressions of attitude is 
not childlike, but precocious, strained and somehow wrong.” 

( e ) “Dominance appeared to be based on factual supeiior 
ability of the sibling who was older, more mature, or more 
skillful, or who uthciwisc appeared to be better equipped by 
nature for this position, lather than on induect conditions such 
as differences m social position or other secondaiy advantages 
This agrees with the pieviously observed fact that children 
have a clear conception of their own personal importance and 
seldom deceive themselves in this respect” (/) (From an 
appendix, "The problem of obedience'’ by Sophie Gcdcon.) 
"Evidently, lenient treatment was much more effective In the 
case of the boys than was strict treatment, whereas there was 
little difference in the case of the girls. Strict treatment was 
more effective in the case of girls than of boys.” For this two 
explanations are offered boys resent strict treatment more than 
do girls, or are more persistent in resistance than are girls. 

The chief contribution of the present volume is methodological, 
but as the six points above indicate, there arc plenty of suggestions 
for further study and many tentative conclusions about unexplored 
areas of children’s social development. The volume shows how the 
typically Amencan technique of careful observation of children’s 
contacts can be adapted to the study of the most piimaiy of groups. 
The conclusions for child psychology are tentative, but the success 
of the technique should provoke studies to check Buhlcr’s hypotheses 
and many other of the tentative conclusions concerning the social 
psychology of familial life 

• Shorewood Public Schools 
Milwaukee, Wisconsin 
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